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a FOBEVORD

2. The growth of construction techniques and development of economic
designs during the loqg span of flfty-five years and the advent of modern syn-
thetic materials and fittings haye madq it necessary to update the Madras Detai-
led St,ihdard Specifications- In addition, numerous -new speciflcations have
been followed during this.period of half a century ombracing a large coverage
of c<rnstruction as well as design fields. All these innovations have to be incor-
porated, while updating.the Madras Detailed Standard Specifications.

3. After the Independpnce of the country, the Indian Standard Institution
has fllayed a major role in the field of " Standardisation ". I5r the buildings
c<,nsiruEtion fielil, the Indian Standard Institution has publiihed stardarls
covQring almost eLch and every aspect of building materiils and conslruction
practicel Apart flbm the above, ihe National E'uilding Organisatioi of the
Govenment of India, has published the National Building Code, covering the
ctrnstru0tibn practicai and 

-proeedure in general terms frdm natibnal poiit of
view. The updating of the Madras Detailed Standard Specification has neces-
sarily to take into consideration and accord with the work done bythe above
two iqqtitUtions.t

4. Th€ Qoverument of Tamil Nadu in their G.O. Ms. No. 1645, Public
Works, dated 25th September 1972 srctioned the creation r,f a separate review
cell for revising the Madras Detailed Standard Specification. The title of
Madras Detailed Standard specification was renamed as " The Tamil Nadu
Building Practice " and. the special cell headed by an Executive Engineer has
prepred the draft specifications and drawings. A guiding committee consist-
ing of Superintending Engineers and Executive Engineers specially constituted
for this purposs has held a nu'mber of meetings under the Chairrnanship of
Chief Etrgineer (Buildings) and has helped the cell to bring out the finalised
draft " Tamil. Nadu Building Practice o' for obtaining the comments of the
Superintending Engrneers, before taking further action for printing the 6ook.

5. One important distinstion has to be made while comparing the " Tamit
Nadu Building Practice " with the National Building Code. The Na.tional
Building gode is meant to be advisory while the " Tamil Nadu Building Prac-
tice " will be mandatory. The former is for regulating and controlling func-
tions frop the National Stand point whereas the latter is for specifications for
legally binding the construction agencies doing Government work on different
types of contracts. The " Tamil Nadu Building Practice " has of necessity
to be more precisc and specification orient. However. the need for updatine
the traditionit safety factdr and the outdated design 6riteria in the tilht oT
newor mhterials and newer design and construction techniques available has
boen kept in v{ew. to make the "-Timil Nadu Building Practice '1 more compre-
honsiw and morelporformance oriented.
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I - 9, It has also to 

-be 
realised, that thc 'r Tamil Nadu Building Practice ', isfor Government use for its construction activities aoAltriiobTis 

-fiilitiA 
t,ithig pqrn-lse.^ It cannot_in any sense be claimed io U. a g"reial mu"riA.i"lfii

wider flelds of Building- Scienc6 taught in academic institfiiio"i N"r il can Ui
a nlantral on Specialised architect'url practised in the @mmerciat wortd.

7. The " Tamil Nadu Building practice " contains 20 sections. The
revision and updating of ejehqe-n_s_eitionJ on various it.-s of Civil eog"i.rl
ing Wgrk-s as itemised in the OId Madras Detailea StanOara spr"iii.ution were
completed in the first instance. Th6 tast two sections deal ;ith;p;;iflcations
for electrical insta_llations, etc., and are additional to the lg riciiorJor-tn, oU
Madras Detailed Standard Speciflcation.

^ 8..The-;'Tpmil Nadu.'Building Practice " contains numerous excerptsof Indian Standard lnstituiion undiq thd reievant iisiagei. -ih6-*iit -h|tp
the Engineers to make decisions on phoice of materials aid rp."in*iioor.

9. The 'l Tanril \adu Euilding Practice " should be followed in all con-
tracts for works for State Goverdnent purposes. However, speciflc ;iii"i;-
tions have to be made, where the Nationat giitaing e^oae and'Indian Stanaaia
Ig.tltu!"*.lfclfications are to be fbllou,sd as,i supplementary to-i. iu-ii
Nadu Building Practice ".

10.'The I.S.l. (Buggqu of Indian Standards) tras extetrtled Financial help
fbr this endeavoui. riris is gratifutiy ;;taoirt.dE"d--T[r om""* 

-br 
G

Public works Department who-have pirticipated ii this strrpioaous 
- d;[

deserve congratulations.

o

[.

Madras-600 005.
Date : 3rd J'rne 1988.

A. V. SATHYAKAMAN,
ChW Engineer, Public Works

Department ( Build ings\.
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SECTION XI.

WOOD WORK, DOORS, WINDOWS AND VENTILATORS'

CO NTENTS.

Wood Work wrought and Put uP

l.t. Class, varietY aod stren8th

2. - Charecteristics of tirber to be supplied " t'

€p*ificrtion No. 72

'speci0cation

:Specification No' 74

3.

3.1.

3.3.,

4.

$trudural tiorber-Bcafrs, JoisB, etc'

Limit,of rrso bf tiober with "Sound koots'!-Anglc of grain' eto

. Argbofgrain .. a" "
Knots in othor carpootry or foinery woodwork'
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6. Constructioo aad workmao$hip for frames
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SECTION Xr.

WOOD WORK, DOOR, WIITDOWS AI\D VENTILATORS.

INDIAN STANDAR.DS EXTR.ACTS.

Spocificatioo for timbor dqorrwitdow ead vertiletor framcs

$pociEcation for timbcr F.lell€d . aad glezcd shufiers
Specificrtion for structural timbcr in buildirg
Spoc_ifqrtion for transparent shcct glasr for btezirg and! framing

turposes.

Spocitcation fot wood particlc Boerdr
Spcci8catioo for Animal Cllue for Goecral .lfood Working purposos ..
specifcation fqr polyvinvl Aetate Disporsion barod adbsiws for wood.
Specifcation for Fibre Hard Boards
Spocification for putty, 6or rtse oo rrffi fremcs.
Coq€ o{ practioe for fix}ng aod glazing of mptal , (Stecl and Alqmi-

srun, d@rt, windows aod vontilsrors ..
Specifcationforsyothetic Rcsin A{hesiy€s for coastrucion wort in

wood .".

Codo of practice for dcsign of structural timbor In buitding
Spocificatioo for crhitting for pufr1l :
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SPECXFICATION No.72.

AI.I) PIIT I'P.

v4riaty of timbcr to
in the relevant

best Indian teakwood
item. Thc wofking stress€s to bc

SECTION XI.

WORr DOORS, WINDOWS AND VEI'{TILATORS.

The permissible moisture coDteDt varies for different zones of
India as follows :-

k!4fl, ctc., I.S.
i.,i

3.3. Argb of,graka :r

.: 3.3.1. In hal0:voods or timltsrs of the dccdtpB$ lqqietics' 6pid
gr-owth ig nor @mrnooty aa ir{tication of wealtncss, bu! extrqdy
slov 8ro*h is litcly to produ&, i4ferior material. Theee vzrlctlq
shall bc comidcr€d "doasc" urfcss they show morc than 8 annual

rina[ por qol or aro " @iou{ly .ti:ffir in pig[t than the av€ragp

for that st'ecia 6ptimum moistqre contents bcing cqual' Structural
timbor shrtl b,€ of -doosc wooE-.

4...4wtsi1orful.q$lenfryrflo*Jt7.(Ve*., 
:

cqpcutry m jciibery norl,
timber wrougfut or qnqrought

in exess to impair its

(a) 7-onc . I (Dry zone) - . . .12 pcr cent (average arnual
relative humidity less thtn
4O Pcrcent).

(b\ Zone Il(Moderatelydry 14 per cent (average annual
zoac). relative humidrty betw€o

,$.-SO per cent).

(c) 7-oncltt (lvtoist zoop) .. 17 pq ent (averagp armus I
reletirre humidity bctrrccn
50-67 per cent).

(d) aone rY ({oist zooe) ,o.C;,L*r, 
,ffitg

. thm 67 pcr cent).

arnual
more

' 6. Prccautiotts against dccay.

6.1. Thc cootrastor must in all cases obtaia orders of thc Erccutiv,c
Eogineer. rcgErdiog tbp time at which he shall do painting'or
ourngtowood-work ard obtaio pcrmisiooof thp Brpcutiw Eagineer
attc( t[e latta's impecim, befmc te paiats, ters, oih,

Notrg.-Protection aqaiust moisturF is efforded by oil paint,
ir6trrFCin+ the tinbor is porf*{ly Gy whpo 6rst paiotcd; otbr.
ivise the'fillinc up of the ootur porEs only conGoog the moislulg-qp{
eusas rot. for rodian timbore not le; than onc year sUoffiE
allowgd atter eregtioo, belort paintinS, thcocver it is practicablc
:o do so. If poqsiblc, peinting shoukl be dpne rt thc qqd qf thc hoa
season and just bgfore of tho raips. For tpekmod
r,oqf liEb$s, wood oiting wrll rsually ruffsq 'excapt (oi psrts
cxpoae{to luo apd rain, in uihich ese,,painting is 4ccassary.

6J. All parts of wood wotk ncstieg on ot s€l in maso451 shall be

w,rll nr.i61eg with two,coats of hot tnilod tarsof staqdafd qryift
catioo., Tbe tu sha[ bg so appligd as not to sppgor oq the q4osGtl '

timher. Thb tffriog is to bq iocluded by t[o ooptractqr in his rrqd
work rate for the relcvant schdulo itom and oo s@argte paymcnt
will bc made for such tarring. Timbcr buried in the Sround shall;

bctartcdl ' : : ' "
Norr.-Damp masoruy accelerategrd?gsy of wood. It is thFtc' '

fore important that the Easoory in walls shouldflbe perfectly dry
wltcn tlro sood wort is phcod idtion' To odort a'$dod &d
close joiot bdween ths frame aod thd masonry; thc Ereictrtlw Bh-
gincor rill howover, usually in*ruct tho Qootractor to bgiE io !9q
and ridm ftam el ths wort Procods.

.l

6,f. Rcocqscs qf ,tO qq. are to bc !9!t.fo1 the cirqrlatiol of iir. 
.

arorrnd thp endr of a.ll belms aod tho reg4lq pr.otoctcd, f,wit[ pcrl
fgratod zioctrheeting ude standard specifications for "Stone'}Iesopry
O"q9*1': Ctauro.? iri4 "ryi.& tu"toory-somratt' ptiusc !f. ; '

be used

schedule

item. In the such

paragraph 5. Tte
to beapprovedby

sonoe from
the Executivets

.!

2. Clatuctcrlstlcs ottlnber te be supplttd.-The timbershallbcof
ttr" brst qurlity froro the lreart of a sound tree, the sap being entircly
rcmovcd (mpwood, rill bc rcipcted)-the wood ;uoiform in substance'

straight in 6bre, free from largp)aadtleadkoots, flars, sun cracks,

shakeg, ot blemishes of any kitd. The colour should be uniform
throughout(among colored tim$ers,darkress of colour is, in general

a srgo ot streBgtb and durabitity)r',

ale
or dcad kaots shall ordinarily

be rejcetcd. Paragraph 6.8.1. of Standard specification 74 shall

5, Pcrniscible. rnoistura of ttc.dnbt ot.wrbu.zot*o.. . 7. MlMu.
,,)

a significant role as.far
Prosence of exoessiv-g

also ttre timber compe.
etc. It bas besn ob€crved

otd of dry timber
those in gttca timber.

7.1. Thp Executive fqgr*t ndv inspect ell 1o88 
a.nd-lcantlinlr

pfior to uss eod tqipct any, which he colsiders 9*!cril": in th6-ra-
quireoents of this spocification. The [fxecutivcFnlinecr shall
baye the po:wsr of iejocting at any stage, any work wbicli may bc

fouhd defectivein qualityor'worlmanshipaad be sballnot be dcbar'
red ftom rejecting rrought timbcr by reason of his having previously

4.1. Fot doors, windovn other

5.1. .ThE mristure
as the streogth of nlil joints

a

and

'are ccasiderably stronge;
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,.7.3'1. All workmanship.shall be of the b€st dsscr{rtion and all
idints shall.fit accuretely wi6out wed3ing or filling. The contractor

' it to observe thc.following priaciplcs in formirg joiats :-

6

" finished

-r in thc
shall bo 1.5'mm. for each plaoned face for frames and

each plaood fece of shut0er. The lergth of cach cubic
metre measurement) will be grcasurod ovcriall, io as to pro-
jcctions for tsaoos or scafrs. For curved picccs cu! out of
the mioimuo overall dimensiom of the rcquued

passed the same in thc log or other urworked stage. Rejectcd 8.I.1. Thcrateforthe"woodworkwrougbtandput ur'l stall
timber shall be removed from thc sito of tbe work within 2,1 hours include the Cogt of the wood aud all othcr matcriale and fitti.ls
of rejectioa, at the contractor's expcnse. , ., :required in the fabrication of ths wood work oot crqnqsly cxcludod

. by addondum specifipatioos. carpcnter, fittcr anil otbcr labour to
7.2. No wood work shatl bc pl"".d io poritilo, cover'ed in tn€ ,[,r-ilffi;io;ilffi;te;ftffi;ff;;;r;; sccordrtrsc

grould or walls until it has bccn appovcd by the Bxecutrvc Egginqg; with this specification, exclusive of paiding, but includitrg tarring
othegwiso it is to bo rcmoved or only ulrcovered portioo pai{ fo-"r 

-tdc Clua*6-2 above.
et th,cdiScrctitinbf tbBxecrftirrcBtrgncer. "'11e'contractor sh;utd ;.

8.1.2. If any drawings are. not in sufrcient detail, in the opinion
of the contractor, to euable him to arrivo at his t6dcr rate. it shstl
be his respcnsibility to obtein such furBher details. or submit to
tbe Executive Engineer for prior approval'; proposals for gu$
dotails as he.requires, before tendcrirg his rate.

t:1.3. All wood work, when put upon thc *,ork; ghall bb of tlo
dimensiols specif,ed, subject, howeicr, to the illowaacc for plaairS
as defined in the General coaditious of coutract uider'the clausG

accordiagly give noticc to the the B(ccutivc Bngincetfor'insfectrqr.
J,hc, oroliningry passiqg of wood by a SubDivisioqal OEc€r sboffi
It-Sont in a s;rstcmatic manner by initialtins with blue clelk or

- lisbt stanp-so that ths Ferlss can bo easily found aod verifiod
by the 'Executivo 

Engincei or. other iaspccting of,ocr.; .;.

"(i) to cut the joiqts aad arrange the fasteningd so as to weaken
thb pleces of tim6ar they crnlect, is little as prssibl;.

(ii) To place each abutting surface in a joint, as nearly as possible
perpenlicular to tho prossure it has to traasmit.

(iii) To form ani, fit accpratr;ly every pair or surfaces that cono

(iv) Framing ald tnssing are to be done in ths begt Eossible
(11 ooer aad all Dege$r[y wrough fuon ties, straps, bolts. ssr€tls
etc,, fittcd as shown on the drawiogp, .If aftor thc wosdwork hcr
bcon erectcd, unduc sbrinkagc or bad. worknonship is discovoroi.
tho co nfricfor shall foithwitb replace or re6x the samc to the setis,
factio5 bf .the Bxecttive E*iirebi. th6 Ei;c$tive Bngidoci aay
order any truss or other framed work to be put togeucr en the
gr odnd and submitted to Suitable tests beforo boing placed in position.
All olrposed faces of timbcr and all joint faccs must be planorl soooth
belorc placing in positiot unless the work is of suclr-an obvioiily

sectioo of scantliog will bc allewed il mcasurcncot.

S.2. Wh; the schcdule calls for supply of unwrought timber,
the rate shall, as in all otber casca, inchHicarifa$c to a-ild delivery
at the place where it is requircd for use.

rougi cinstructioo as to reiider tlarirg uhnoccssery in which
' case:the cottiactor should obtain excmption tioil same f.rom @:

Errcutive EngiDeer and, mention, whersubmittmg hts t.nlct,ttT.. brsis of his rate. Glue shall not be used io joints oI rramelt rf,hich
are ex2rsel to the weather, unless ordered, as it will absorb moisfurc

. ia damp weather and, so set u0 decay: Thc unautnonsoc'usu&ge
of glro for the jcints will lead to the rcjectioo of the portioi of tho
riyotk so treated. Adhesive to be used for joiils shall conform to
I. S. 851-1957.

.'':
7.4. Plaoking is to bc supplicd with straight and souare odgcs

or rebated, or toagued and groovcd or with other typc of edge ror
jointiog as may be spocified.

7.5. Beariag ofjoists on walls shall
dopth, with a mini6u6 9f 100 mm.

eot bc less in teqgth than their

t.,3. Supply o7 tirahr to the conttacrot ltom Goranncrrt Stores
or frem a dismantled builChtg will be made in acoordensc with tho
rpocif,cetionr or orders of thc Executivc Eogincsr, eithcr ia thclog
orwhollyorpartiallywrought. In sug[ cascs,thcvalueof tne* timber I

so supplied at the rate payablc to thc cootractor for similar matcrial,
will. be Ceducted from lhe price of tho fioished werk. Wh*re tbo
ccntract schedule contai$ tro rate for sioilar material, tlp value
to be deducted will be dealt witb es provid,ed in the General mnditi6ae
of ccqtract. A separato rate will bo rcquircd, whcn matcrirl thus
suBplied has to bg reframed or refitted. In the case of supply uader
this clause, tte CcntraLtor will bC chiiged'foi the'full diaienrioug
of the wood, no allowanco beiig medc for wastage il working or
altering it aod all of sucb material oot uscd and charged I'or as fdghdd
work will be the contractor's grspcrty. Cascs uder this sub-clausc
will be defined in sufrcient detail in the teadcr aotice.

Norr.-National Building Code Part Yl-Section 3-Wood
shall also apply"

SECIFICATION No. ?3.

Gl.ezttn's 'Wonx.

. 8:l Paittpni'and itens tncliuded td {b ratc,

8.1. The oootraot ratg for " wrough ald Dut up " timbcr indudes
carriago to and dclivory at the sito if rorkfthifair rondorinr ef all

. !;ifaces; sawing, planailg, moulding, jointing, frardiqg andtchafr-
ferin-r of auglos in eract accordancc wi$drewings or othor d,iroctier
given by the Execuiive F.ginriie& supply end fixing of all nails, screyrs

. brads, ctc., pqlting togothor ofelltruss apd othcrframed work end' : , supply anrl ffttiog, of all irot strtps, bolts, oaik,.tfomib, spikcs,' ssr€ws, qtc., trectssary for frbming and fxiog oftrusees, in aocordaucc
with drawirt$ or instructions'of thi Exccutiw Enginccr. The
crtrroct ratc,ilso indud6s provision of labour antl all 

"ppuoifitfgr fiJtit& r;p the wood worl in the buildiogs, such as spccial
.' rsafioldiog taoHe, aod othcr fitting apparatus-yl&'Gederalcondi-

1. Para 9 ef I. S, 1003 part I ef 1966 shall eBply for gladnE of
mctel (rtccl ard, .luniniun) doorc ard windorn and vomilatorc

2. Puuy.-ggailcetier fer putty for usc on window'fraoea,
dgor framas ead veqtilqfcrs-I.S. 419/1%7,aod I.S. 246S11963
sball atply

3. " Dry " dedng shrll bo doao fsr plate gtart nnlege othcrwiec
spccifcd. Tt Slass shrll bc hcld iu place by m6uldod woodori :i'

ffllcts ffxcd witHbrass scrqr! ; round thc c,nd of t&c drs..srd bct*cco
it end.thc nood fiIldts, a piccc of chamois lcetbcr, was! lgqtbc-r slrll -

bG i[sortcd to rst as a cushion. No scparatc pafisront wtll bs mads
f.orthismetbrr-dloffitrrc..,.ir::.,.,,.

4. No elazini shdt bc comidcrod comdcte; uatil"dtSrlrrihruo ' .'
bccn rcmovcd'irol teC t rrt cc of tlo 3tlrs.

i.:r, 
., 

I : ," ).

.,'.*a
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8. Thc controctor shall
people I whilst pleaniaE*

as the least rcctangle froo which
shall bc takcn net from rcbate to

putty

1

they can be cut. Measurement
rebate.

. ........,.1
5. 1{s glass sball be inserted in wedd frames until they have been

primed ard prepared for painting so that the wood rnay Eet draw

oil out of the Putty.

6. Iffrosted glasses are used; thcy are to be fixed with the frasted

. 7. All glass panes that may nuu" O".o set bv the contractor, shall

ii they become loose be refixod propeny oy Ine contractor without
extra charge.

maki g6od anr sll1s brokeo bv his work

9. Specif,cation for transpareit sheet glass for glazilg' aad

framidg-I. 3. tzotlts6o sheu hpply..;
i

r0. All tlrc"windows shell bc clcfncd, atl depaged pulty qr glidag
sbrll bc rebeirod, and thc wholc lcft Dcrfcct'at tllc compl'ction of
theroJt. ?*iC.t.-i:iiii{ -': '.r- : l

ll. h measuring the glazier! work, all fractioual plirts

12 mmi in liDtar, n€asurcmts *tit S oiuittcd, and all above that
tatonap25 mmr 'Curved or irrcedarty Shap{ rieces willbe meesured

SPECIFICATION No.74.

Doons ^l,No wNoows-GsNERAL.

Norr'*The remarls in this specification applicable to windows,
apply also to ventilators.

l. Conformancc.-Thel'class of wood of which the doors a-n!

windowJ(framcs and shuttcrs) are to bc conitructcd will tre defined ,'
in thc schcdule for thc tcbvant it€m. I! the absencc of sucb'defini' ' .'

tion, bdst Iadian.tookwood shall be uspd throughout. .Doors and 
'

windows sball be prored in cooformance with tbc relevant tlPe' . ;

design dcfiued in the Tamil Nadu Building Practioe; or other designr
which will be referred to in thc schcdub. Fc details I.S. 4021167 . : '

and I.S; 1CI3 (Part D/f966 shall apply.

1.1. The doors and wiodows s'hall be'crected in pl8ce as ghowo

in ttc gcacral o: other drawingn of thc buildiogs'conccrncd. Pauels

rt fully or paiiiy yanelled doors shall always bc of the sarDe clas!
of wood as tho shuttcr frames, unless pbe,ood or otber wood is
exprcssly speified. . 

.

2. Size.s of scanrlfors : . ,: .,.. .l.i i,?
2;,1. The sizes of scantlings for, the doors and windows Ii glv.o . .

in thc Tamil Nadu Building hactice or other drawings supplied, , "
shall bo subject to tle allowance for planing as dcfiDcd in section I :

material5 irnlesi- ihe iii6'bf any memtier is marked " nett " on any -

drawing siiFplied aod supiect further to the condition that no
planing illoyance;wil! bc-alowed for padcl thickness in doors and

rvindows. S9les; top freezc, lock and bottom of shutters and posts

hcad and si[ of thrhlold pl{tcs of frames shall he contiouous through-
orrt their teneth, thc muntihg being divided into as mrny parts as

icquircd by thc position of the r4ils vertical sash bars of windows
iU"U U" continuoti tbrouihout their leogth and horizantat sash
bars mitrcd and. tcnoocd thcrcto

fl A'

and 'iyort
- .l .,.,,

the; ptrttl
which lthe

ii

Norr.-To soften putty for .removal from old glaziog work
slalrc 1,5 kg', quick lime in watcr, and 0.5 kg. Pcarl ash

paint. Apply this mixture to
lct it remain twelve hourg, after
softcnod for rcmovel.

upto thc oonsistencY of
facss to bc rcmoved and

rvill be sufieicntly
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2.2. Panels shall atwayl be made in one piece, unless othernise
sp{itied.

J. Time fcr [raming :

3.1. Cracks, warps, etc.-.All doors and windows are to be cut
out and framed together, soon afler the commencement of the building-but 

final j.rinting is not to be done until the building is ready for
their fixture. Any portions tl.at warp, get in winding, or deyelop
shakes, cracks or other defecls, or require adjustment by easing
or otherwise to fit properly within six months after the date of comple-
tion of the building, shall be remade or rectified as the case may
require to the satisfaction of the Executiye Engineer, at the CoDr-
ractor's expense.

3.2, In cases where do4,.and window frames are built in during
progress of construction of the building vide standard specification
" Woodwork wrought and put up (S.S. No. 72)" they shall be pro-
tected against all damage by tarred sacking cover or by other msans.

4. Dmensrons of openings, frames ond shuttets '"

.1. Openngs:
4.I.1. The width (Mw) and height (Mh) of door opening is indF

catcd by number of modulcs where each module is of 100 mm.
Height of opening is considered frcm below the floor finirh ic the
ceiling of lintel.

4.2. Frune z

4.2.1, The size of door t'r'ame is clerived after allowing a margin
of 5 mm. alrountl for convenience of 6xing. Finisted dirnensicns
of the timber so€tioris in frames for doo1s, win4ows and Ventila-
tors shalt be as given below subject to a general tolerance of *3 mm.

Dimensions. Requirentenls.

,'-;;--7*;A
Vent ilstsT.

(l) (2) (3)
(a) llridttr for frames carrying one set of 100 mm. 75 mm.

shutters.
(D) width for frame! carrving two scts of 130 mm.

shutters.
(c) Thickness .. 65 mm. 60 mm.

4.2.2.The typical ccctions of door, window and venti16161 g14."

is illustrated in Fig. 4.3.

Norr.-See also latest circular 91 Qhief Enginer (B) vide
Anncxure encloled.

oFFrcE oF rHE ."tu",:I3111-uR, P.w.D. (BUILDINGS),

Circular MemojNo, AEE. T. l0/B 87221/81 -272. dated 27th
January 1986.

Subjcctt B ildings-Doors, windorvs, ventilators-sizes of
scan,lings and planks for lrames. paneles, etc.-a'opting of

-Rcgarrling.
It is seen during inspectiou ofbuilding works that scantlings

adopted for doors and windows in @rtain cascs were not to stan-
dards, with the result that these had to be rcjected and replaced.

It not only results in alround incanveliicncc also delay in complet-
ing the buildings in time for han':ing €ver to occupying departments.

The Suprrintcnding Engineeri of S:ecial Buildings Circles and

Territorial circles and Exeeutive Engineers are requested to ensure

by timetv inspection and check that correct sizes of wood scantl-
ing" 41s adopted for frames. styles and rails ofdoors aod windows.

It is also specifically brought 10 lhe notice of all Supcrintendiog

Engineers thrt following changps noiv made in the sizes of scantl-

ings to be adopted in certain category of styles and rails and
planks.

46G3^.-2

I, The thickness of planks to be used for single leaf door of
size l.05m.x2.lm. (3'-6,'x7,-O') without introduction of Munt-
ings in between shall be l5mrn.

2. The sectiotr of frames to be adopted for windows of widths
more than I.2m. shall be l00mm, x 60mm.
3. The section of styles and rails for shutters of windows and
ventilators both for single as well as two leaved shutters shall be
75mm. x 35mm.

4. The carrect sizes to be adopted as per standards furnished in
the annexure to this circular which sho*lcl be followed maticulously
wlthout laps:. The receipt of the circular should be acknowled-
ged.

N. B,{LASUBRAMANIAN,

Cl;ief Engineer ( Buildings).

Enclose: annexure.

To

The Supe^inten [ing, Errgineers of all Buildings circles.
Co.ry to t',re Super.ending Engineer/Pianing and Designs Circle,

Madras-i.

ANNEXURE.

Doors of l2.lm. Heiglit Size of scamtiings as per TNEB
for adoption in PII/,D,

Frames i

For slng1s sh., tier of one set of
two shutters.

For two sets of two shutters each,
one inner and the other outer.

Shutter:
$tyles 75mm. x 40mm.

Rails1.

Top and intermediate rails
Lock rails
Bottom rails

i00mm. X 65nrm,

l30mm. x 65mm.

75mm. x 40mm.
l25mm. x 40mm.

150mm. x 40mm.

Panelsi

Plaoks for panels:

(For single leaf door of size l5mm. thick
1.0imm.x 2.lIn. witho;t introdu-
cing muntiogs in between).

For other small panels l2mm. thick

Windo w s and Vetttilator t :

Frames (for windows of with
more than 1.2m.) l00mm. x 60rnm.

por Windcws of wilths upto 1.2m. 75mm. x 60mm.

Styles and rails for larindolrys for single. 75mm. x 35mm.

Shutter.
For two leaved shutters. 75mm, x 35mm.

Styles and rails for ventilators 75mm. x 35mm.

Panels: Planks for panels 12mm. thick

For single leaf without muntingis rn the 15mm. thick
mitldle.

Nors:- (1) All dimensions are finishcd dimelsions.

(2) The sizes and types ofdoors, vindolvs and ventila-
tors adopted in each case will be furnished by the
Chief Architect in the main drawings of the res,pce-
tive drawings.

F!ll

I

't
/

{

I



10

d.,s
,fi
.lr

l

1

I
,
i

(3) In case ofl I r;\ 1 r rii. xteroal lipping and interi-.al
soli 1 care sh.ruld be provided, the details of which
will be fulnished by the Chief Architect in the
respeciive drawii:, 95.

sd....
For C.F- (Buildings;.

4.3. Shutters :

4.3.1. The standard width and height for door shutters are cal-
culated by giving an allowance of (50 +5) mm. for width on both

sides and for height 6n sllowance of (50 *5) mm. is given at the top

of 'the shut'ir and (&*$ mn:. is giyen at the bottom of the shutter

in which 4C mn. is the allowr: :: for floo' fin sh.

4.3.2. The size and type of door shuttersshallbe as given in Table 1

ancl C.A. drawing 1073 Nos. 48 to 53 shall alstr apply'

Taur l-.DrrvrENsIoNS or oPENING DooR PRAME AND DooR SHUTIER'

(Clause 4.3.2.)

Serial Size of
door shutter

inmm.
(5)

690 x 1900

690 x 2000

790 x 1900

790 x 2000
890 x 1900

890 x 2000
.1090 x 1900
*1090 x 2ooo

num.
ber

Tners 2-DtMENsIoNs or wlNDolt SEUTTERS,

(Clause 4.3.3')

.555 mm. cach shutter and 20 mm' overlap when closed'

Nots.{l) In the designation first number for example 8' 9'

*",,O""ot"ittt width of door opening in modules where cach module

is of 100 mm.

. (2) "D" denotes door and 'S' ar;d 'T ' denote single

and clouble shutters respectivcly'

(3) The last number for example 20, 21, etc', denotts

heigirt of opening in modules of 100 mrn'

4.3.3.T.hesizeandtypeofwindowandveniijatorshrtttersshallbe
giu.,l in Table 2 ancl 3 respectively' C A' Drawing 10? Nos'

5s t" oo and /rl to 47 shall alsc apply'

TanLe 3 Dnrs!,BroNs or Vm.nrr,.ttons Snurrsns.
(Clause 4.3.3.)

Seriql Designation. Size ofopen- Size ofventi- Size ofventila-number.. ing in- im. latorlrame tor . ihutter
tn mm. tn mm,

(l) (2) (3) (4) (5)
l. 6V6 600x600 590x590 500x500
2. t0 V 6 1000x600 990x590 900x500
3. tZ Y 6 1201x600 1190x590 1100x5fi)

Norr. --V Denote ventilator,
4.3.3.1 The thickencss of shutters sirall be 20, 25 cr30 mm.

depending on sizc.

5. Dimt'nsion ol contponcnls of door,wilidow and v€nilator.
5,1 Pan ll:d and Glazid Slt:ttt(r.
5.1.1. The finished dimensions and tolerances of the different

componentsof doorshutters shall be asgiven in Trble 4 bclow: -
Taer,r 4 -DrugNsroNs AND ToLERANcE or coMpoNlNTs oF DooR

SHUTTERS.
Description. Width nm. ThickncSsmm

Vertical style, top aird freeze rail . . 75 s 3 40+ I
Lockrail .. 125+3 4a+l
Bottom rail . . 150+3 40+ I
Itluating 100+3 40*t
Pancl (Sec 8.1.3.5. to 8.1.3.9) . ..
Glazi4 bar &il 40+l

5.2. Flttsh Door Shutter.
5.2.1 Nominal thickness shall be 25, 30 or 35 mm. It is recom-

mened that, asfataspossible, thethicknessadoptedfor flush doors
should be as given below:

Flush Door Thicknessofshutlers.
Designatton. 'in mm.
8DS2l .. 25
9 DS2l 30or35
l0 DT 21 35
t2 DT 2t 35

5.2.2. The thiokness of the door shutter shall be uniform through-
cut with a permissiblevariation ofnot morethan 0'8 mm. when
measured at any two points. CA drawing 1073 No.48 & 5l shalt
riso apply.

5.3, Window and ventilator shutters.--
5,3.1. The finished dime: sions of thedifferent compot cnls r'f

windows and ver.tilators shuttc: s sh ll be as given in Table 5.

TagLs S-DrIvrENsroNs AND Tor,ERANcEs oF c( MPoNENTS cF
WIND(W AND VENTILATOR STTUTTERS.

(Clouse 5.3.1.)
Wiilh ot

Y(nti.
lulor
shul ter
lllnt.

Vcrtical styles, top rails and freeze rail 75+3 60+3

Bottom rail 75 *3 60+3
Munting 80+3
Panels (See 8.1.3. tc S.1.3.q)

'.ilazilgbr 40+l 40+l
Norn.-Thethicknessofvarious compon€nts will te llre s;nre

as the thicknessr-lfl thc shutter (Sce 4.3.3.1.)

6. Construction and utorkmanship for frames-
6.1 All mernbcrs of do,.-.rs, wind,,rv und ventilatcr sha!l beexactly

at right angles. Thc right anglc slral! be checked fronr the ir sidi.
surface of the respective nrcntLcrs

6.2 All membcrs of frames silall be straight without anywarp or bo*
and shall besmooth, well planed on the tlrreesiCes cxi:r.sed at nght
angles to each other. The surface touching the walls may be planed

unlessitisrequircCin ordcrtostraightup themember or to obtaio
166 syslqllsizes within the tolerance specificd.

!

I

{
(l)

Designa'
tion.

Q)

8DS20
8Ds21
9Ds20
9Ds21
l0 Ds 20

10 DS 21

12 DT 20

lzDT 2l

Serial Designa-
number. tion.

Size of Size of
opening doorframe

in mm, in mm'
(3) (4)

t
a

3

4

5

6

7
8

800 x 2000

800 x 2100

900 x 2000

900x2100
1000 x 2000

1000 x 2100

1200 x 2000

1200 x 2100

Size of
openin!
in mm.

(3)

600 x 1200

1000 x 1200

1200x 1200

600x l30O

1000 x 1300

1200 x I 300

790x 1990

790 x 2090

890 x 1990

890 x 2090

990 x 1990

990 x 2090

1190x 1!40
1190x2090

#

Description.
Width of
window
shutter

lfllll o

(1) Q)
l 6ws12
2 10wT 12

3 12vlT 12

4 6ws 13

5 10wT 13

6 I2wT13

Sise of Size oJ.
wh:r!tw frtme winCow shuttert

in ryrn. i mm.
(4) (s)

5 xll xl
990x 1190 460x1100

1190 x 1190 550x 1100

590x 1290 500x 1200

99'0x 1290 460x 1200

1190x1290 560x 1200

s lLe n.idth ci cpen-
'S'and.T'.denote
.cte the height o{

I.lort. 'ln the designation first number den''

ing in rrrrtlules of 100 rnm' 'lV 'denote windcw

sin"ule rird double shu tlel s' ll e ii i

opJning ia mcdules of lOC

I
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6.3 ramcs of timbcr dour:, wir,dows and vcntiiafcrs shali hr v; drvtlailcd .;r ir.rs. (Iit Fig. ,i.2|c4.7,

€ETlOr{
g*Ag 9A$eL

tffi
DEr/,1'-e.t cl Gr-*zo
PAr.lEL a^jD vtr{rrc,aL a-rr-e

TINDER
PA,iEL

\\, GLA 3,2

@AI.?N q
-EoR 5!u11R

'. lltlt-R 1{ff)tATE kntL

t'9t4M

DETALS oF
Flx r{a pANEL-,
AND 12,41L2,

?Ib 45 DE.TAIIS OT W, sflUTTER

I}{I.ERI4f,D],{Tr REIL

5F .

JDNrrr D.F1rNS 0r GLAZltiCz blifr*

lii '*
urcrr.rrEa or poo? rA
!!xtG t !!hm

rlOOm/r:

t
4o

-t" t++
T''
9zt

1- -i-

tr.
9rl
?*l
UH
OP

H

$:
:trr r.9

otr,

E:
sB
5l
R=
EY
ql
tE

=>

LC + >l-' {+ *,;i'+

+
LOmr - v€kAU_v'/tDJr)
ot u.. i. rpo145'

r*W .-Mut>vt AA wIDTil CT|ooP c PeNrtu6

.>+

+

flc. +a sKErcH ILL-UETKATIN6
DIMTilsIONs DT 5NUTTE,R

.tr +c *
_6qor RAR _gs7ae_6

,4U-' plMS'€slot*5 rE lltllJt ITETI{EA

no 4.6. 6L/ZIN6 DAE5 AF-g 5d5# L4n

-]-t. ,n^.[-

L - TfuCXNE55 OT-gUUTTEB
*LAyEo r/78,

.lzour f

t' IFIC,KNC% 0r 5IUTTEF 5QU*ne nre
nG 47 HtrrItNG 0r 5IIr.E5 r0R

NWE LTAVTD sffOTITR

fll
rR

Et'
: Ly'L

4('MM
T?tr+/l

.-/2 ++,''Y, 
I*- xL

,|

5MI^ CLCARA['T

u
rU

h
.)
=\0
*o
=;
T

E
E
rd\
o\
I

!

Slttt\{
crJrARANc€

4(6-34-'t1

s*1

H



6.4. The post shall be through-tenoned into the mortices ofthc
transom to the full width of the transom and the thickness of the
tenon shall be not less than 15 mm. The tenons shall be closely
fitting into the mcrtices and pinned with corrosion resisting star
shaped metal pins not less than 8 mm. in diametsr with wood dowels
not less than 10 mm. diameter. The depth of rebate framesfor
housing the shutters shall be l5 mm.

6.5. Members of frames of doors, wi ndows and vent i lators shall be of
thesamespecies oftimberexceptin thecaseofsoft wood frames where
the bottom sill ofthe window and ventilator frames shall be of
hard wood.

6.6, Gluing of Joints.-The contact surface of tenons and mortices
ehall be treated before putting together with an adhesive conforming
to WRB or MR Grade covered in I.S.851-.1957. or animal glue
crnformingtoLS. 852 ..1969 or pclyvinyl acetate dispersion based
adhesives conformingto I.S. 4835-1968.

6.7. Lo c at io n of ho ldfast.* A minimum number of threes, holdfast
shall be fircd on each side of door and window frames one at the cen-
tre pcint and the other two at 300 mm. from top and the bottom of
the frames. In case of window and ventilator frames whose height
is less than Im. two holdfasts on each side shall be fixed at quarter
pcints of the frames. Unless otherwise specified the hold fasts shall
be mrde from mildsteel flat iron of size 50mm. 6 mm, and230
mm. long. 5cm. length at one end of thehold fastshallbebent at-
rightanglesand one holeof ll mm. diametershallbe madein itfor
fixingtotheframewith 10mm. diamererbolt [SeeFig. 4,1 (a)). The
other end of the holdfast shall be split and bent at right angles
in the opposite direction.

6.8. M.S. Bars and M.S. Grills in wooden frames.-M.S. bars and
M.S. grillsshallbe fixedas Ferdetaileddrawings or as directed by
the Executive Engineer.

F i xing.-F or M. S. bars to bc fi xed i n wooden frames of wi n dow, etc.
through holes shall be drillcd in one frame and in tl e crl er fran:es
holes shall be drilled 5 cm. deep. The bars shall be passed into rhe
frame from one side and these shall be of the correct length to fit in
at one end flush with outside of the frame at the other end. Where
there are M.S. flats provided along with the bars, the se shall be fixed
at the ends to the wooden frame with wood screws. Holes for passing
M.S. barsshallbe pu;ichedin theflats at properposition.

The grilts shall bo fabricated as per design and fixed to the frame
by rouod headed bolts and nuts in ne,v work and by wood screws in
old work.

Measurement.-The length of M.S. bars and flats shall be measured
separately correct to a cm. and their weight calculrted in kg. frcm
standerd tables.

Rala-The rate-includes the cost of labour and materials required
for all the operations described above.

l2

6.9.2 All door, windowand ventilatorfran:es shall te clarritd
together so as to be square and fll.t at the time of delivery. Each
assembled door frame shall be fitted with ternperaly stretcher.

6.9.3. Holdfasts and other parts, which go into or but agairsl
masonry and hence are in accessible for maintenance, shall bc protcc.
ted against moistureand decay with a coating of coaltar or othcr
s uitable protective material.

7.1.1. The shutt rs can be of following types:-

(a) Panelled and glazed shutters for d. ors.

(6) Flush door shutters,

(c) Window and ventilator shutters,

(d) Miscellaneous shutters

8. Cor,struction and workmanship oJ shuttet s ;

8.1 Puelled and glazed shutters for doors.-C,A
No.50 shall also apply.

drrw ir,g/ 1073

8.1.1. Timber panelled shutters shall be constructed in tho fonn of
timber frame work of styles and rails with panel inserts of timbcr.
plywcod, block board, wood particle board, vcnccrcd
particle board, hard board or asbestos cemeDt sheet, gcnerally as
illustratedin Fig. 4.1. Thepanelsshallbcfixed by either providing
grooves in the styles and rails or beading or both. Thc stylcs and
rails shall be joined to each other by mortice and tenon jointi at right
anqle.s (SeeFiC. 4.41.

8. I . 1.2. All members of the door shutters shall be straight wirhout any
warp or bowand shallhavesmooth, wellplanedfacesat right anglcs
to each other. The right angle for thc shutters shall be chcckcd by
measuring the two dii gonals from one extreme corner to the oppr site
oneandthedifferencebetweenthe two diagonalsshallbe not more
then 3 mm.

6.9. Finish :

6.9.1. Defective knots where permitted in sulfacsg.xposed to view
shall be completely bored or cut out and tightly plugged with a cross
graubed plug(either rounded or dovetailed) ofsimilar species oftimber
and properly glued in. Thc grain of the plug shall run in the
direction of the grain of the piece.

8.1.2. Beading.-Timber panels shall be fixed only with groovei
but additional beading may be provided either on one side or on both
sides; if so desired. Plywood, hardbrard and particle boards
shall have either grooves or beading or both. Iu so far as glass and
asbestos panels are concerned, beading shall.always be providert
withrut gircves. Where beading is provideC without grooves, the
b:lling shalt bo only on on: side, the other side being supported b,
rebrte from the styles.

8.1.3. toinery.

E.1.3.1. Depth of rebate in timber shutters for closlng in doutrl.
shutter doors shall be not less than 20 mm.

8.1.3.2. Styles rails and panels in door-shutters shall be of the sa m
species of timber, unless otherwise permitted by the Erruiiro
Engineer.

7. Shutt-rs.

7 ,l . Types of shutters.



8.l.3.3.Styles and cnd rails of shutters shall be made out of 6ne piece

orly. Iock and intermediate raits exceeding 20 mm in width may be

mrtle out of one or mcre piees of tirnber, but the width of each

piece shall be not lcss than 75 mm. lVhere more than one piece cf
ii.b., "t" 

used, thcy shall bcjointed with a conlinuot's torgu(daDd

lroovcd joint 3lucd totetLcr andrcinforccd with metal dcwcls al

icguler intcrvals not cxcccding 20 mm. or pinncd with not less thnn

thicc 40 mm rust proof pins o1 the lost head type' Iointed pieccs of
timbershall bclong to thesamcspecies. Alternativety thc styles and

rails may bc of laminatcd construction glucd with BWR typc adhcsive

t,1.3.,1, Muntin3s ard glazin3 bars shall bc subtenoned to the

rraximun dcpth which the sizc of the membcr would permit or to a

t3

d.rpth of 25 mm, whichever is less. The thickness ot *^5 ,sns6 s[all
be approximatety one third the finished thic&,ness ot :he member end

thc width of each tenoo shall oot exeeed 6ve timas it-s thickness (Se:

Fie. 4.6 and 4.7).

8.1.3,5. Tlmber panelli4g.-Timber paneis shett bs pret'erabty mar c

of timber of largcr width, the minimum wid'h rnd thiokoees ot e
panel shall bc 150 mm and 15 mrn rcspcctivcly. Wben sade fros
morcthan oD€ piece, the pieces shall bc jorotcd with a conttDuotls

tooguo and grooved ioint glued together aod rcintbrccd witt oota'
dowels.
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Tt'e grarnr of tirbpr percls stell rrj, dott. tle lolcr dirirrsior
o,f tho prrdl tho prtrcil .bll bo fr{ree irto Fovcs tb tlc full
d.Irth of tlc tEoovc'lorvirg er eir sfroc df 1.5 tr- erl thc faoe
shall becl"rsfr ltcd to. tle sidls of tlQ groovc.Mouldit et tLc dfps
ofthopaoelr slrllbe scribcaet tlciolrtb.Thc parcls slall bc lcsi3rd
such tbgt rr lhde fuclcxrprd,s. 0'5 f ir. elca.

8.1.3.6. llywooi 2tteling.-?lywootl perclc slatl bo rot los
then l0 mr. ir tlipkrers.for two or farc Percls corstructior ard
12 ;; ir thicklcsg for sirglc perel corstiuctiot. Tlcrc slell be

no restrictlcr it thc sizc of tlc parcl.

8.1,3.7. Ptrti& boert yrc-llltrg.{ercl slall be raCc frdr
one piooe qf v:.rocrc4 pdrticlc borrd <ir urvcrccrcd particlc boerd.

The thickl:ss of prrticlc bxrds uscd $ell rot gcrerelly bc lcss thar
12 mm. in crsc of siulc percl glutt& ud lO ll. ir crsc of two
or moro panel sluttors. Thc palcls shell be francd, into thc lroovcs
to th: full d:pth l;rvirt er tir splcc cif 1'5 nra ard tlc faccs slall
b: cbrJy ,iitc I : ) the sid,es of groovcs, beforc thc perqls arc irscrted,

into tho grDlvsi of 
.stYlcs 

ard cross lcmbcrs.

8.1.3.8. Htil Doard Perclling.-Tho thicklcss of Lerd borrd
used shall nct g:rsally bc lcss thaa 12 mL. in casc of single parcl

"Uott". 
an1'10 rnri. in cesc of two & noro'percl sluttcrs.

8.1.3.9. ,,lsbestos ccnunt board ,atullW.-T\c thrckners of
asbestos c6crt board: uscd for penciling qhall rot 3cacrrlly bc lcss

thao 12 on in cue of riu3lc pancl shuttcr erd 10 rn. in clsc of
two or mdtPerCl tlutter. .

5.1.4.' Ghirag of loinfi z

8.1.4.1. Tlc Cutrct surfeocs of tcr or eqd norticc shall bc trcrtd
b:fore put{ing togcfhcr, witl bulk dypc syrtlptic resio ldhcivo'
ifongue aqh goovcd joints shdl elsd bc propcrly glucd tocctlct
with a suitablc edhesivc (Scc also '6.6.).

8.1.5. Rebttltrg.-It thc orso of double lclvcd shrttcrs, thc

meetings of tlo stylcs shtll betebrted 20 mn. Thc rebatint llall bc

either spleyel or squltc typc as shosc in Fig, 1.1-

8.1.6. Iicalbr. of fittWs ttd -Acccssorict.

'8.1.6.1. The lock reil of dsor slt*tcr, whcrc providcd shrll bc

so placed thet its cortrc linc is et Leiltt of 800 rnm. from thc bottor
of the shuttcri

8.1.6.2. Eaph a.or shuttcr .fdt Uo fixcd tcf[tp fraae with thrcr
hinges ofthetS,pospccifled, orc at ttc centrc end thc otlcr two at
200 mm. fro| tlo.top erd tlc bottom of the shuttcr.

8.1.6.3. Tirtcr pancllcd shuttcrs Eay be providod with louvcrs

or vision palsls er spcoited. Whcrc such a provisior is medc' thc

pooition, slzc arl slipe of louver audivision pancl opcairts shall bc

as specific4

8.1.7. Finlsh.-For finishirg of door shutter rcfcrcroc rrry bc

aado to lloctioa 10 Pailti4.

lJl. ehzing.-For gluir3, rdorerlo rry bc redc to rtao<lar{
rpoqitcltiri No. 73.

1,2, Flrsh dcor thuttcn.-C.A. Drawintll073 Nts.4t & 51 shall
also apply.

1.2.1. Sclit Ccrc ty2e.-Solid, csro typc lurl deor slutters mry
bc of thc dcccrativr typc ail ror{ceoretivc @eiateblc) typc. Tho
returo of corstrucior ef thcsc sluttcrs slell, tlcrcforc, be basel
or tlc typc ard oorstructior of corc;

E.2.1.1. llcck botrd tyrc core (Scc Fic. ,t'9 rnd 4'10)-A framo
construotcd of stylcs ard rails slall bc providcd for Lolding the core.
Thc width of thc frerc includiat lippiog whorc providcd, shall aot
bo less then 50 mm. lrd lot aorc than 100 mm.

TLe wooCcn strips for corc shell bc cut out froa tlc timbers and
rcasorcd to r rEcisturc contcot not cxcecdir3 I2 pcr ccut. the width
of cacl strip shdl not cxcccC 25 mr.. Thcsc strips mry consist of
pieccsof snell tcaghs precec cnd to cnd aad thc cud joints sball bc
srlttcrc{r. r,B ltry oEc block board thc corc strlps laid scparately.
giiil?r othsrwisc joirted to forn a shb whichis glucd bctween two
or r)ro ouicr vcoolrs with thc dircction of thc grain of core blocts
rurrieg et riglt arglcs to tlat of thc rdrccrt vcloer3.

Ptrttcle betrd corc vith or vithout block board:

8.2.1.2. (Soc Fi g.,1. I 1 a;ri& I.l2). Thc corc shrll bo Gitle! particlo,
borrd or e corabinetior of block boarl end prrticlc borrd. In a
combincd corstruction thc width of block board coastrudioo shrll
cxtend at leest 1 50 rnrr. from innor cdge of thc rtylcs on oltbcr sidc
ard thc rost sLall bc prrticlc board,. Thc framc for loldint tLo coro
incluCiry lippiat whcrc it o@urs, shall bc not lcss tlfln 50 mm. and
rot norc, tler lfi) nr. ir width.

E.2.1.3. Construction of fice prcLJhc fap sh1ll,bc formed by
glui g by hot-prcss proocss cf botl faocs of the core by citlE plywood
or cross bends rnd facc venecrs. Thc tlickncss.of tho crors bandr
its such or in thc plywoo{ shrll be betwcca I mm. 641 3 mr{. Tho
thicknpss of the frco vctrecr as such bc or in tho plywood rtrll bo
botrcci 0'5 mm. and 1'5 ira. for commcrcial vcnccrs ead bctwcl
0'5 mn. and 1 mrn. for docorativc vceccrs. The ply;ood coaforming
ts tlosc rcguircmcnts shell be glucd uadcr prcssurc oa both faccr
of thc core. Whcn the pancl consists of cross bands rol facc venecrs

3luxl soprretely, the cross brnds shlll bc laid with tloir grains at
riglt arglcs to thosc ofthe corc ard glucd to its both faces. Facc
vortrr shall tlor bc leid with their 3rails ar right tuglcs to those cf
tLG cro6s b.ads. Whcrc it is dmired to hevc woodoa strips in thc
bloct board crrc horizortal rethcr thae vertical, this shall bc permit
trd orly if 3 ply feecl is prossed of, cithcr sido ofcorc and total is 7
ply oo#rurtiol.

(r) Applirrtioe of a decorative faoe vcneer on I fiti$hed faco

hevil3 volccr in thc s.ne dircctiof, as thc propocod veneer

$rll bc rvoidod. Where, homycr, this is ueavoidable due to special
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circumstarore thc elrcady cxisting vor*r, rhcthcr oorrccisl .l
drcorativc rhell bo so serdcd thet tLe totel thickaQls of both thc
o,liiliag aad thc approvcd fecc vcnocrs to3cthcr rlall not oxcccd thc
mrrimum thichnces rpccificd. Thc thicteess of the dccerativl
rucer after lSistiry is ir ro care lcss tler 0'5 ll.

(D) Face pancls of particle boardr or hardboard shall bc frrsd
by gluing by thc hot-presd process on both faccs of thc corc particle

boards or wncemod particle boardt or !4rd bs1f4. Thc thiglqcq-ofa;r;;iim-rap-;imr;;riffi
erd of hard board rot lcss then 3 rm:

8.2.1.4. All thc four cdgcs of thc door shuttcr shall bc squarG.

Tbo shuttcr rhould br froc from twist.

8.2.1.5. Both faces of the door sluttcr shell be rourdcd to a
snooth evcn tcxturr.

8.2.1,6. Firirgs.-Shuttcrr rhrll bc shop prcpared for tekir3
mortice locks, letcbcs c bolt:, if rcquirod. ftc sizc of tlc uorticc

lock shalt bc donotrd by the lcUtb of 'tlolody towerds facc ard
rhrll be 65 mn, 75 mm. and 100 mla. l, lpccitcd. Thc ncasurcd

lc$h shall not very moie then 3 ua. ftor the lcnStl rpecifud
for the size.

Norr-lntctclnigcable kcys.-Thc nottico lcckr shall bc narufac'
turd to hrve non-ittcrchugcrblc toyr. Fer thc purporc of
toting two lcycr loctr threc lockl fren cach batch of 50 lectr rLaII
baro sclectcd thrt tL. totds of thc tcyr difer fror olcl otl.( lliftlu-
Ifthakeyofaryof the locksopcra'eryetlt lock a;or;t tfo
!cl.d0d loc&s, tho wholc lo- rhall Lo faiact.d. TLo tlr leckr
hevc rnorc thu two lcvers, lveloctg I4y be sclect.C fron a betch

of 60locks rnd torted for intgchrrtp.bility.

Iack.-Thcclcer Ccpth of the body chell rot bc ncrc ther I5 rr.
Tfri forc erd rlrtl bc frnlv lttcd to thc body by ruiteble court.rrurt
hoed maclirc scfcw. lTho locking bolt rlall bc of rpccilcd ratctd
and of section not lcss th.r 8 x 25 nrn; for allrizcl of locts. If r.dc
.s two picce,constructioa both perts rhall bc tivcttrd. @rdirary

lovcr mccherism rlell be providcd with rot lrs ther two bvcrs but

falrc lcvcrs rhell rot Ec uscC. Pair oflovr lldl rtci3l iot lcss tlr+l
;; G. erd cech shdl bc lttcd with otc sprir3 of plorplor'briiii
*.t*i wirc ard rhall witl rtand thofcllowir3 torts without lhffii
eny rign of Pornaacnt sct'

(a) Thc lcvcr spriug slrll be pr!$gll"y""gg3gigg*S
top edge of thc lovcr and rclcascd. fiis sLll Lc rcpoeted six tin.

(D) Thelcver thall elso stand a trrsv.Ise loed o-f lS'tt. bofore

tnc faiiure of the joint bctwccn thc lcvc and tle spri'niiffiJfi
xrrrs--Thclevcrrhrllbcriridly hcld f,atardr point load of

15 Lg. eppliod to- thc ryrirg Sraduallv' thc .pring lElL-EQqqd
ii"-t'otJ-ro"a Morc the finrl feilure of the joiat tctiiEi'tffiii1
thc lcvcr rPriqg ocur'

y1cys.-Brdalock shall be provided riitl rwo ke5. The keys shalt

furction surrothly.

IttchrMorticc latch with one herd bolt and a pair of lcverhecdlcs

.Uuff 1"". steel casing and brass bolt rhell bc right or tcfiha-i?Ei?s
1trqwn in the drewiogs or as directed by Exccutive,Engiiccr. It rlall
be of the b€st make of approved qualitv. thclalg\ fglgBil*$Lgojl
tball have plaio fecc md that of doublc leaf door a rcbafcd lece.

Iltch bolt shal I bc of matcrlal specifcd. End bol I s shel I bo revcrsible.

Tho bolt rhall not projcct from thc feoo to facc ofthc forc end of
thc loct. The scction of the bolt shell not bc lcrs thaa 12x 16mm.

2a

whicl slell bc ilclllor Lrerzr or rtccl wirc. TLo letch rpring
rhrllritlctard tlctrt es for bver rprirt ?ithout enylitl of perma.
r.rt !rt. Whcr rpquircal suitablc bloc,L rf rood ney bo providod

a.2.2. Cellul* ul Eolbn c.rc trlE.-Ahlar or hellow con
lrrt doofcluttrr my be ef tle dccoratim tylr or rcrdecorative
(lrirtrblc) ty"c. TLo returc of colsfructlo.r ofthcsc cluttcrs shall
tlQrcfor. dcpcrd or tle tlDe ald corstrucfior of corc.

a.2.2.1. Cellulu Corc (Soc Fil. 1.ll).-Timbcr freno for holding
the corc shatl bc coiltructcd fron stylcs, top ard bottom rails
cech not lcss than 75 nu. widc ircludiry iltcmal lipping where

fovidd. Thc ecllular corc rhell bc of r,ry of thc following typc,
ef cerstructiea er rcquircd.

Ty2c A.-ltrticlc boerd eorforniry to I.S. 30t7-1965 'hard
boerd conforniryto I.S. l65t-1965 ** woodcn ot plyrood battens,
dubulers strips of blocks or battcasttips of rot lesstlan 25 mra. width
ro txcd that oad ofthr voids forncd docs not cxccod 25 cmg in
uca aud thc volunctric eontenti of thc voids do not cxceed 50 per

ccnt of thc totel core voluoe, tlat i!, whcr mcasured from edge to
cdtc.

Type l.-.Rallr, ctripc, coils er corrulStiors of vcneers ooi l"t*
ther I nn. tliqk ard rct lcss tler 10O nr. if, lordh (when fullv

'.let), so lxd thet tho distarcc hctwcca ary two facrs of the
rtripr, coils or oorrugatioas, et tly plecc is such tlat the least ooe
rtrip is iilcccptod by a squerc of ddc 200 rnrn. ir any direction.
TLc voids shall Lc uniforuly diotributed tlrcutlout the core.

a.2,2.2. lollcw ccre.-Tinlcr franc for Lolding tle core shall be

conrtructcd froi rtytcs arC top, botter ai{ nirirum two ipter'
rudiatc reils, cacl tet lcsr tler ?5 rr. wido ircluding internal
lipirg whcrc ProvidoC. Il cacl sctrcrt, brttc,ls not less than'

25 rl. r,ilc clell be lxod ir rucl e way tlat tle voids are equa[y

distributcC ard tlc void arca ir any scgrcrt is lcss than 500clr.l.
Iettcls ray also bi rcplaccd by suitatle rcll-' or strilslor slrips of
voraGfE.

a.2.2.3. Cewfiucticn of fice ptnels. Tbe face panel cao be of
followir3typc:-

(e) Plywool ficc tnncl.--Tlc plywood fornirg the face paset

shrll rot bc lcss thar 3 rr. in tliclacss in thc ocse o.f celtular core

,t tt.r. atd not lcss than 6 rn. ir tlickaess in tfc ciiddiEll&
core shuttors cxccpt for 25 nn. thict door in which sase 4 mm. thick-
acsr rry also bi pcrnittcd. Two ply face skin coastructicn-iila
cotbiration of cross bard end facevenccrs may also be adopted
it wlich casc the conbincd thickeess shall be not lcss than 4 mm'
Thickrcss ofthc faco vef,cers inthc plywocd shall be bctween 0'5 mo
and 1.5.mm. for comncrcial vcereis aad between 0.5mm and lhm
for dcoorative veDccrs.

Tlc plywood faco skin assenbly conforming to these requiremeots
glall bc'glucd uader pressure on both faces of the core.

For applicatior of a decorative face veneer on a finished face
pancl sce 8.2.1.3.

(b\ Particle board and hard board face paneL-The particle board
or vcaccrcd particlc board for the face panel shall be not less than

6 ncr. thick in thc caso of cclluler core flush doors and not less thaa

9 mm. in thc case of hollow core flush doors' Hard Board' if useful i

for thc feco,shell bc rot less thea 4 mm. in thickress ia t[e case.of

cclluler corc.!ush doors and not less than 6 mm. in thickness in the

cso of hollow corc lush doors. The panel shall bc glued under

Irossurc on botl feccs of thc corc 6y the hot'press process.

l,

for all sizes of locl. Each latch bolt slcll bc onc spring a.2.2.1. Flttings.;For fittin6 Sce E.2.1.6.

r Wood prrtrclc bqrds (moCium dosity).for ti€BGr.l
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8.3. lhindow anl Yentihtor 'Shtttcrs.
i

8.3.1; flittgirrg .rrd tus,r;nsionl-Wildow slrttor slrll Lr lltt
on-hinges nxca to itl riAos, ventilabr sluttcrs ray bc Lsrt or Lirlt
O*.a to itt top or bbttom rail or sirspclscC of, t ct stey lxd ir thc

Ltr" 6f its 
-both 

rides, Such 4 slutter ' slell bc Llowa

as top huog, boJtor hung or cc(rc Lurg(sec Fig' 4'l)'

8.3.2- Cowtrpctlon and work"urtshi2'-Tlc oorrstructior of tinbcr

window and 'rqtilrtors shall be ia eccordanco witl tlc rcquircrcntr
laid down for doors.

8.3,1. Fitttngs.-Each'window {hrttor sball be flxcd to its frame

*iiU two hingc$ of suitable type lt quarter points' Eechvcntiletor

shutter shall 6e cithcr fixed to itg fremc with two hitrlps et qrater

points of top rail or bottom rail or rucpcnded on a suitEblc peg stay

ip the oentle of thc framc'

8.3.4. Ftnishing.-All window lnd rentilator chrttcrs shxll be

finishcd in accordarce withthe rcsrirenents laid down inScction l0
painting: 

I

8.3,5..tGlaing.-Glazing should bc donc in accordarce with th€

rcquirernctrts lrid down in Standerd Specificatioa No' 73'

I

8.4. Mttcclhruous Shutters. 
,

8.4.1" kkeit:il Befiaad shutters.-Battcns slell bc ritl rcbatcd

sidejoints ald orcl battea slell be lxcd with screws to tlc lcdgpr.

iro- ro* 6f rdctuete size slellibe grovidcd at eacl crossirg of

battens with lcd!cr8. '

8.4.2. ktgcd,.liaced and Bttrcn?J Shutte'.r -Thc brttcns shall be

toecued and groovodandheadcC orv cl.r{ered or orcl siCe, ard
gxci wltU Ecrcar5 tg l.dgers as rc*ionod in 8.4.1. abovc. Tho

ii""* rl"tt run, upwards frorn thg Lirgcd sidc. TLc edgcs of the

Lrdcesandbreooslrll be stop clrifcrcCandthcenCs of tLc braces

uiils moutrco ints tlc ledgcs' 'fiic tlictncsr of lcdgcd coor is the

O.i.f"oS of the boerding (battcr$ orly and not tle *rrbirrd tliclc
,est of boertlirg ard ledges. tidgoe and bracoeslell be 5 mrn

tU*ur thantlc bettcrs, unless otiorwise iudicatrd'

8.4,3; Lckcil, Dreced 3a42ncl and franul shuttcrs-I\e
shutters consist of two vcrticel stflr, toP rail, bettor rail and

niOOtcruit, The stylosandtop reil shall bc e{ual to tlc tlickncss

uf Ooo. Tle bottsnandnid{c{ailsslall be of lcss tlickrlsg so

thatthe battcns ney rutr cotrtiruous! ir oac leagth fror tle underside

of tnetopraittotlobottomof tlc poor. Battcrs slall be bedcd

orY chamfcred both sides. Tlcljadtof battens slell be torgrred

cross grain into thc top rail. TLe fllirg in battens slall bc bf even

width. Doors cxcceditg2 a I fegilt shall levc an ertra inter'
mcdiate rail. Iraccs shall be-prbvided as Siver i 8.4.2' The

Uottom. and riddlcreils shall be wQathcred oa thc upper side, if so

dcsired. i

8.4.4. Inwered Shutters.-ale fteaing shall be as for panelled

shuters lsee 8.1.1) louvers sh:,ll be 6xcd atan angle with edtes splay'

ed asdesircd

8.4.5. Fully panellcd doors.---The Sizos and typ.s of fram.s of doors

shall be as shown ia C.A's drawinp 1073 Nos. 48 & 49'

8.4.6. Panelled utdvcnctlonetl dofis.-"rhesizc ]and typc of doors

sbalt be as shown in C.A's drawing loZl No' sl.

8,4J1 , Framed qrrd planked Coors,'+Tlc size and type of doors shall

beas showo in C.A'sdravirg 1073 N9 4t'

8.4,8. Ledsed Braccd anC battenQd fuors.-The size and typc of
doors shallbe4sshovtr in C.A's drfinS 1073 No. 49.

.8"4.9. Fly Proaf bors.-Tbsizeahd type of door'shall beas shown

C.A's. drawingl0T3No. 51. 
i
:

al

|^l,rQ Bxfrutclmetal bors.-Ihesize erdtypc of door shall tc

l,furr C.Alrrrirg 1fl3 No. 54'

,,r.rr. \rncllcd vtrulows.-Thssize and type of wi ndows shall be ar

showr ir C.Atsdrawing1073 No. 53'

S.l.l2YenctllcllowefedJgin&ws._ThesizeandtyPeofwindows
slall Lcas ghowe in C.A'sdrawinglO73 No' 59'

t.4.13. L e dg e C, Br ac e d and bctt ene d wi ndlrlws'-The size and type of

wirdowsslellbG esshown in C.A's drawing 1073 No' 58'

8.5.1. Finishing--All wood work shatl be painted or finished ar

epccifcd.

9 . Insrcllatton cf do *s, winrlow and v entilator'

9.1 . Installation of Door and winfuw franes'

9.1.1-. Timber door and window frames shall be installed either- by-

t'built-in orehto'd" or "prepared opening method" as described

ir c.i.z aoa 9.t.r. rnstallati6l into proared oPenings rhall bc

prcfcrable, thc idvantage being that tie frame is less lieble to
dirtortion Bld [oisture changes.

9,1.2. Builtismahod.

9.1.2.1. Doorframes.-Frames shall be installed at the roquircd place

andoach doorfrarneshallbeprovided withthree hold fasts as shown '

irgir-r"l irt"toro fast shali betightlvfixed-to the frame by means of "' '

U"i r. il"U.lthcad shallbesunkintothe frame and covcred with

woodon Dlugs l0cm long. In case of frames without . sills, the i'crtical

;;;bers .i"tt U" buried infloorfortlrefull thicknessof thcfloor'
Whcrc doors are not provided with sills, the door frame shall be tem'

porarily braccd at the si ll levcl so as to prevent waroing or distortion

Lffr"r.. during construction. Masonry or concrete in the wall shall

U" trift aftor installation of tle door framgs so that the hold fasts aod

pins at the bottom are well anchored into them. Before construction

of -u*oty the outside of the frames comi ng i n contact with masonry

sUf Uo givcn a thi& coat of coal tar or other water'I'roofiing paint'

Suitable arrargements sball be madeto holdttreframes in r@tan'

gulrr shapc during construction' Usually one cross batten at the

LiOatu"ra ot"".oss batten at the bottom (where no sill isprovi-
dcdfor door) and twocrossbattensdiagonaltywill be necessary to

hold the framo rectangular.

9.1.2.2. Window frames.-Window frames shall be installed in the ;

,"*" *uoo", as door frames except that hold fasts shall be fixcd as '

dcscribed under 6.7. \ .

9.1.3. Prepared opening method.-In this method the fixing of door

and window frames in thcopening maybe f,ush or rebated as given

in thc working drawi ng. The clearance between the frame and open-

i"g.fnirut6pt depenoing on whethertheoponinp is externally

;il;.d or fair faced. ih" f."*" shall be check6d before fixing 
'

in position +hat the sameisin squareand ia the propet position'.

Thchold-fast opening andthe bottom Pin'shallthanbe sroutd'
il".t"riog of tho sides shall be done and allowed to dry before the

door, wisdow orventilator shuttersare fixcd' .

9.1.3.1. Cleaning the surrowdlngs.-After the.plaster and grouting

havc dricd, allsplatterandmarks of cementEhall beremoved and tho

framos clcaacd. .

9.2. Iwtallation ofdoor andwindow shutters-

g.2.1. Bcforcinstallation, it shall be asccrtlined thltall materials '

that is the shutters, hardwares, etc.' are at sitc and of the correct

sizc and quality. The size of openings and tlo door frames ehall be

clcctod and aiso the verticality of the sidc frames arid the levcl
positionofthcfloorandthewall. Aoy adjustment nccossary sbel

Jl

.,i

..1
l,
t.,,,
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, bc madc beforc installation of tle $hutten. TLc tlrttcrs rtrl bc
installodonly afterthewalls on either side hrvc dricd. Goed vcrfi-
letion at the tioe ofiustallation is necessary.

9.2.2. atte size of the shutters shall ber ch€ckcd bcfore instellatior
Usuallyadustmentswillbepossibleby planing the sidcs, top erd
boftom to the extent of 6 m.m. It is not ooocesary to cut ary door' ohutterbymorethan 9mmlunless agreedtobythe su,pplier and tle
@nsumer of shutte6. The doorshuttersshalt be adjustedand fixcd
trithtwo screws oneach hinge(blank fittings) bcfore the polishing
of the terrazo and similar t,,pes of floorings is takcn up. Such' shutt€rs shall then be removed, the terrazo flooring polished and the
shutters refixcdin position wrth all screws.

9.2.3. During installation, the shutters'shall be carefully lifted
oarried,and fixed. Dragging of shutters particularly dccorative shutte,rs
oneovertheother oron groundislikely to scratch and damage the
surfacres.

9.2.4. Any special instruction by the ioor and window manu-
fac{urers rcgar{ing theposition of hinges, aldrop's and locks shall
be Doted and complied with during installation.

9.2.5. Any transit defects or stonge defectssbould be rectified.
Any crack should be filled up with a good nutty. Any damaged
surface veDecrparticulaf,ly in deccrative shutter fray be rectificd
by inserting a matching veoeer and use of suiteble glue and pres-
sing by use.of 'C' clamps or otter suitable device. Any corner
openirur may be rectified by the use of glue and pressing by
.Ct clamps. Any damage to moulding or glazing bars or other
fixturcs shall be done at site 6y use of similar material.

9.2.6 Unless otherwise specified, door shutters sball be fixcd to
the framcs with 100 mm loag hinges and width to suit the
thickness ofthedoor and.usingsuitable wood scrcws. .The
hihges shall be fi.red otre at the centre and the other tyo at
ZsOmmeach from top and bottomofshutter. In cace of
window shutters eaoh shutter shaU be fixed to its frame wlth
.80 mm hiages at suitable places preferably at quarter height

from up and iown. When driving the screws it is adviseblc that
in case of hard timbers pilot holes are drilled 6eforc firiqg tbe
scrcw. The screwshall bc drivon tight fit and straiSbt. ,lr?
vcntilater ihutters shall be fi.red with two hiogis.

I0. (a) Measuremeni for paymew :-Ihe sizc of doors glvcn
in schedules and named on the drawings will bc thc size ovcrall
to the outside of frames above floor levcl. Thc sizes of windows
will be to outside of frames. ttc unit of mcasurcment for
doors and windows shalt be in cubic mctres for framc work and
in square metrefor shutterworks, or thc sizc as thus defined in
thisclause, whichevcr is laid down inthe schcddlc ar thc unit
for the relevant item. Wherc thc drawing shoss 3 woodeu

n
tLrcrlold phtc for a door, opcrirf or to ,a vererlrl. the ftoor
'lEYd of tlc r<rol ild rot of . the vcrar&h vill bc tlc,
loirt .f neasurcrirt for LoLht of the. door.

. (6) Docrs erC wirdows witl sri+ircular or s{rontal Luts
will bo rrsurod for pryrert, wL- tlc rrrif is o[ a squrre dcci-
nctre basis, by nultiplyirl tho ridth by the 8p.t.st haight both
roersrrrrts bcirgto outside of frar.s

I l. ktc itcms ircludel.{r) Tle cartract urit retr, shrll irclude
the oort conplcte ofthc doors erd wirdo;s, fxod ia plre, confcnirg
in all rcpects with the drewing aud relevant sprilcetionr, with
tho followiag oxeption:-

It is to k roted by terdtrcrs and contrutors:1hat urbs othtrwiae.
spocified such furoishingr for doors and wiodows as rro dcfinod in thc
relevant staadard sub.spccifications following, to bc suppljod at
deartmcntal cest, will be issued tb the contractor at a place, wlicb
will usually bedeEnodin thctcodornotice. Thocostof convrying
aod fixinginplaesuch furnishinp t6 thc bcst stand.rd or wortilra-
ship shall bc included in tho uoit rata The Contrrctor shoulC affi
timely to tho Exeutive Enginec for tho supply d thoso furnisl-
ings. AllFttingpaod appliancosspecificd in thosostaadard sub.
spwificationsorin addondum specifications fondotrs rndwirdows
such as to koop tho shuttcrs opon against the wind ard holdfasts rLrU
bo providcd and fixed by the contractff at his 6pst end thercfcc,
includod in his unit ratc. Such motal articles shal lbo of bort wrought
iron or steel workmanship andshallnotboof brus unlosssuchis
exprossly specified. Ifsaoples of such appliancps aro arnrilable in
tho Division Offioo concgrned, tho coatractor shall supply articloe cf
t ho same qualitY and Pattcrn.

(D) All iron and wood applianccr and furnishirgs are to be pain.
tod two coats of the saruc colour as thc bcd to whi :h thoy are fixcd, i.c.
whcn fixedto doors, of the samo colour as the door aad whcn to wallsr'
thocolour ofthewalls. Such paintingshallbesodoacas not to
imlrcdo, in any way,the ftc dcsigncd travcl of thc articlp. Woodwork
of tho frames of doors aod windows abuttiog against masonry shatl-
bcpaintcdwithtartwo coatsvi.& standard specification for ..woodl

work wrought and put up" (S.S. No. 72). Holdfasts will also
be tarrodtwo coatsMorcfixingir masonry. The cost of paintrrg
in acoordenco with this clauso shall bc included in tho unit ratc.

(c) Rounded head wooden plugs 25 mm diametor and not lers
ttr3n 150 mm long shall b.6xod irto thc walls ia cment mortal
aboutt00mm from tbefloorlorcl, ia a mrnn6 uaiform forall
doors, rvhorcvcr sush door shuttcrs.grcn aga,inst thc maronry. f[6
plugsshillbcf,xodlo*rr dowr, if *ssrf,y, to cnsuro thrtthoy mcct
thobottom rail. (.SceFiB. 114). Thoprojoctior of thcplugsshall
bo only sufEcicnt to protat tho masonry from cont.ct with the
shuttor. Thc oost of tho plugs ud fixirg slall bc ircludrd in t[6 u1 ;p
ratefor thcdoors.



TqF rt,

23

5K ETCH
DAMA6E
1

:

OF ,WOODEN ?LUO1 To PREVTNI
TO JAI,A5S AND WALL5
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painting as given under the
(S.S. No.60 and (Woodwork

wrought and put up" (S.S.No. 72) becompliedwith. Painting
shall notboincludsd in thounit fordoorsand windows unless

in qlause (10) (D) abovo-otherwise spcifi ed oxcept

ouleR lpoo3
gHUTTEF

INNER, DOOI<
9HUTTEB

(iii) Usually door and window opeaings in a builorng worr
will be designod with all tho arches in a watl .epringing from tho
samelevbl. Similarly, where fanlightsare providod over a line of
doors and windows, all the transoms should bo at the samo height. \
Window sills willnormblly bo about 800 mm above floor level foc

builflings excopt in lavatories, bath rooms and kitchens, etc., whoe
thc hoight should bO atloast 1,200 mm to 1,400 mm or as dirccted by
tho Bx@utive Enginoer. Swing ventilators will bo pref€rable to
windows for bath rooms,.itr casos wberothoy open on a vcrandah.
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(iD laqascs whsre a25 rn, d.itudrlopingsill (incutstone or
lloor surfacitrg) is uscd for *toric {oas instead of a throshold platg
with a 30 mm difrorcnoe betwmn i the room and verandah floor
Iwels, instructions on the relcvantl standard dota il drawing shall
bcoompliedwith.
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-crtal aunber and
dcscription.

(l)

I Dlors uptoz.lO m.Height

(i) Extornal

(.iil Internal.

Doors upto2l$ m,
height withframes.

(i) External

(ii) Internal
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.EETAILS Orr' FURNIIITRE FITTINGS

A-Doors

Number oJ
leaves.

Hold.faus.

Q)

Tw baves.

6 l{or.
See foot
note
below.

6 Nos.

Dutt hinges.
/---- J\- __-r
Size. Nct.

(1) (5)

125 m.
d.tp.

6

6

6

3

8

Top tow* belts.
,l-- 

-)Sizc. Nos.

(5) .(7)

Bottontower bolts.
,\----l

Stze. ,lVas.

(8) (e)

200 nm
looS.

200 mm
long.

150 mm
long.

150 rr.
lort.

150 rn.
Iong.

I50mm.
lon8.

I00mm.
lont.

l00mn.
deop.

(3)

200mm
long.

200 mm.
long.

250 mm
long.

250mm.
long..

200 mm.
lorg.

20Omm.
long.

100 mrn.
lorg.

10mm.
lort

')

(ii) Intenat

2 Doors above 2.10 m. T\vo leaves.
heght.

, (i) Externcl.

125 nm.
deap.

6 Nos. 125 rm
dcop.

6 Nor. 125 .
docp.

6 Nei. 125 rn.
daop.

6 Nos. 125 ta.
docp.

4 Nor. 75 rr.
d.cp.

4 Nos. 75 nr.
decf.

26

2

I3

224

,,

I

Singleleaf (fiash
shutters)

(i) Vltfuws trpto Two leaves
l,2O m.
l{clght.

(ii) Winalows
tvto l.2o m.
Hoight.

Four leaves
,,

(BottoE-2 Ncs.
ToP -2 Noe.)

Nom.-(l) Fixing of Holdfasts shalbc eg pcr drawirg 4-l (r) of T.N.D.P.

(2) The tower bolts' sLll bc of 10rm. lie. for doors.

(3) '. iron furniture fittirgs erc uscd thoy shdl'bc Iror Oxidirrd.

(4) If Aluainium furiiturc fittiry3 arc u!6d, they shell bo of Aluminiumanodised.

(5) For{lushshutters, ballardsockct rcr{Enattsfirodorcireach sidemey beucedas
stoppcs maY tr uscd.

(5) Forbuildings in Coectalareri,. .luiiriur eredircd ltti4s shoulC bc urqi.

door stoppirs c'rlingsd door

I

I

I

I

I

I I

i
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A.' Doors - coat.
Tower

JVos. Nos,

size 16 mnr I forresidential build-
ings.

Morticelocks. DoorlVtnfuw stopryrs. Remarks.

IIUD.
eves

159 mm.

,

I for,residential
buildincs.

I for non--residcntial
buildings.

I forRosidential
buildings.

I fornon-residentiat
buildings.

I for residentiel
building.

Residentlol buildings -

16 mnr.

16 mm.

15 mm. mm. I forresidential.
building.

Inside

mm.

Outsiti; -
mm

Nq-resibwlal build-
I f9r -pgideatial I No. Mortice Lock 

t('-
-uuiiaio6l"- ir flush _shutters are: 3;l;.I'3li"utiu,,;.""I fornon-risidentiar aaoptilti. 

---"- -'- 
door as indicatedbuildings. in the sketch.

(a)

(b)

I

75 mm. to 125 mm.
Hooks and eves
on either sido'of
thedoorwell fixd
withwoodeq plugr.

I No. Mortice lock

-outside.
I No. Mortie lock

-outisdc

As per External doorr
atrove.

125 mm. Hooks
eyes-two

and
Nor.

100 mm. Hooks rnd
olte*'psuf I{s*i,

o

FbR DOORS AND WINDOWS,J

(t 3)

Size.

I

No. Morticelock-
if flush shutters ire
adepted.

(t2)

l j0 mm.
long.

i l6nrnr. x 25omm.

i

i
I

456-34-4
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---MixumcruR oF DooR SEUTTER$ AND FRAMBS'

Clast number. Botonlcal 'antc' 
Traile rgne'

o) Q' (3)

l. (Teak wood) .. TectonagrandrsLinnf' Tcak'

2. (Deodar wood) Ccdrus dcodara D' Don' Dcodar'

3. (Hardwood, -- AlbizialebbeckBpnlh Kokko'
oth€r than tcl*'' 

^ror"r" 
rroon Bcnth srfcd'Siris'

AlbiziaOrCoratisime Benth Kala'Siris'

Artirerpus chaplash Roxb ' ' Chaplash'

Ccdrclatoona Roxb Toon'

Chukrpis Tabularis Adr' Juss ChickrassY'

Delbergie Sission Roxb Sissoo'

DelbergieLetifoliaRoxb R'oscwood

pf'sexylurmrlabaricum WlitcCedar'
lcdd'

SviYriun Cumini skecls Jeman'

Grclirr erborca Roxb Gamari

Grcvillce robusta A' Cunn ' ' Silvcr Oat'

HoloptcleaintgifoliaPlanch Kaqiu'

Lcacrstro mia hypolcuca kurz Pyirma'

LrScFtrocnis Leneolata Bertcak'
well.

Meryifcreindica Linn MrnEg'

- Michclie rPP " ChamD'

Palaquium cllipticum (Dalx) Pali'
Engler'

. lrishirinsigisHook' f' ' ' Rcd Dhup'

Ptcrocupul marsumpium Biiasal'
t'orb'

Shorce robusta Gaertn. f. '' Sel'

Tcrninalia bialeta Stcudcl ' ' Whitc Ghuglrm

Tcrminalia mYriocarPa Hollock'
Hcurck at Mucll' Arg'

TcrminaliaPaniculataRoth Kindal.
Torminella Procera Rorb. ' ' Whitc Bombwc.

TerminaliaTomentosa wight Laurel'
et Arn.

t. (Soft wood olhcr AbicsPindrow Royle Fir'
ihan deodar)' plcoa smithinna Boiss spruce

PinusranbuzghuSargent Ctrir'

Pinw WaltichianaA'B' Jacks Kail'

ANNEXLTRE ll-cont.

' Serlal number and Botaniu:l
nante.

(t )

8 Cupressus Tonulosa D. Don.
9 Duabanga grandiflora Wa!P.

(SYn. D[a&nga sonnerr ticides
Buch-Ham).

l0 Dyoxylum hamiltoni Hiern
ll Glrevillea robusta A. Cunn

12 Holi8Prna Armottiana Hook, f.

13 Parishia insignis Hook' f.
14 Picea smithiana Boiss
15 Pinus r. xburghii Sargent

16 Pinus Waltichiana A.B. Jacks

17 Pterygota alata R. Br.
l8 Shorea assamica Dyer . .

19 Swietenia spp. j.
20 Terminalia Procera Roxb

2l Tottameles nudiflora R. BX.

22 Vatica spP.

Trade nonte.

cypress
Lampat

(2\

Abbretl'
ation.

(3)

CYP
LAIJ

soA

RDH
SPR

CHR
KAL
NAR
MAK
MAO
wBo
Iv{AI
VAT

Keoti ..'I ..
Silver Oak
Kattu Chern . .

Red Dhup
Spruce

Chir
Kail
Narikel
Mak:ri
Mahogany
WhiteBombwe
Maina
Vatica

Gnoup ll-sprcrrr sgrrApLE ron Fnnnr, Cons lNo CRoss BAND)

Serialnumberand,Botanical Trade name, Abbrevia.
' nome. tion.

(t ) (2) (.:)

I Acer spp. . . MaPle

2 Acrocarpusfrazinifoliuswight Mundani

3 Adire Cordifolia 1R xb) RK. F Htrldu

4 Albizia odoratissima Benth ' Kokko

5 AlbizizTroceraBenth Kala-sirio

6 Artocarpus Chaplasha Roxb . ' Chaplash

? AlbiziaProoera Benth ' ' S .fed Siris

8 Artocarpus hirsuths Lamk Aini
9 Aitocarpuslakoocha Roxb Lakooch

l0 Betula sPP ' ' Birdh

11 CaloPhYllum sPP' Poo:r

12 Canarium spp. * . . White dhuP . .

13 Carallia Brachiata (Iour) Carallia

Merr (Syn. Carallia integerrima (Maniawga)
Dc).

14 Carepa rnolucconsis (Lrm) Pussur

15 Ca<lrela sPP' Toon .

ie Ct otr"sia tabukaris A. Juss ' Chikrassv

l7 Cinnamomumspp' Chinnamon

i" c-19;15iiil{ff3i5s?'rffls Karani

q BelbcrgialatifolioRcxh " Rosewood

ZO Oaterga sissoo Roxb Sissoo ' '

)t Dilloniaspp. Diltenia

z; 
"Eg5;,tf;[,9][il 

than D' EbonY

23 Dipterocarpus macBarpus vesquc Hollong

ii pir,ou**t"' Gurjan

ii Ogtlo- binecta riferum HK' Dc Adam

,,6 Dwcrylum malabaricum Redd' ll/hite Cedar ' '

ii "'*ogi;ffio*o.*o'ry* 
Muunam

" (Roxb)Dc'

(

MAP
lvlUN
ITAL
KOK
KSI
CHP
SSI
AIN
LAK
BIR
POO

WDH
CAR

PUS
Too
CHI
CIN
KAR

ANNBXURB-II

SprcrE or Tntr:e stltArlt Io! qll r'ANEAdrrnt or PlusE
"'--ri"or Snrrrng Gnoup I-SPECIIs suITArL! loR- €orr elo Crocs IAND oNLY

ROS

sIs
DIL
EBO

HON
GT.IR
DEV

wcE
MI.II

Scrtotrurnb td Doutdcal
rufic'
(1)

I Abios rPP.

2 Ai'lanthr[ trudic Praia

3 Albizia Choaoarir (Osbect)

4 Aloul! tPP.

5 Canarlum sPP.' '
6 Oodrelr SPP.

? @nrrDoodrrn P.Don'

Tra{e namc.

(2t
Firt
Gokul

McprSlris
Aldcr ..
WhitGDhup
Toon ..
Doodat

Abbrcvt-
otlon,

(3)
FIR
GOK
SIR
ALD
WDH
TOO
DEO

rThcs) of tiottor 4re to bs trolt€d'



ExrRAclT Fonu l.S. 4021-1967.

brecttcatioil for Timber Door, l[/indov and Yentilator Frames

3. Materials.

3.1 Timbel:

3.1.1. Timber used for manufactrlre of door, window aod veuti-
lator frames shall be of four classes, nauely-

(a) teak word,
(6) de dar wcod,
(c) hard woods other than teak, and
(d) Soft wrgds other than decidr,r.

Teal( wood shall be of three grfd,es, oamely superior, first aod
sccood. The other tlrree classes ofwood shall be sub-dividcd into
two grades namely, flrst and secorQ

The species bftimberfor the above four classesare given in Tablc I
Tcab deodar aod hard woods other,than teak are suitablc for door
framcs in permaaent or temporary structures, whilc soft woods
othcr tha! d':cdrr are suitable for temporary structures only.

iVola. -Until suoh time when detaild data for screw holdiog propct-
ties arc available, itmay bc assuoed tbarthe tinbcrs havint
a specificg[evity of nothss thaa0J baveadcquatcscrcw

bolding property.

Terr.s I--Clrssmcanox Fonlsrrqus oE TTMBER SUEABLE
non Menurlcarns oF DooR Snumunr.

(Ct"eusr 3.f.1.)

Class htqdcalname, Trade narp.
nwnber.

2l

?.1.5. Permtstble Dclects.-.famis.ihb dct'ccts dor various 
"iasseloftimbcr shall be as covered in Tablc 2.

4. Corstructloa and Workmowlip.

4.1. All mcmbars of framo of doors. window! cnd ventitators
rha[ bo oxectly at right en8lGs. Tho ri6t anglc rhall bc chcked
from thc i rsidc surfecc of the rcspcctivc mGdhs.

TeaLs 2-PERulItsrDL! DBFBc"rs roR V,rl.tous CLAssGs or Tnonn
toR f,)ool Fnnrns (Clrusc 3.1.5)

$erial bcJects. Supcrior Flrst 526s1fl Grade.
aumber. Gradc. 6radc.

Tc*
i) Crosstrrir Not rtcoptr Not rtcepc Not ttcopcr them' 

th8n 1 in 20 thrr I ir I io 12; (twist-15' 'i',$Lll'Xii-
vidcd thcso 8rG
not morg'than
otlc IEI mem'
bor)

(ii) Sound knotr Not morc thao Not Dor. Not morc than
rrd livo 0.5 pcrccnt, tlen I l_.5 perccnt of
knotr. of thc sros per ccnt ef thc pioo i

of thc plccc; thc arc. ,lO mm lt[ol
l0 mm Max. of th.

Diccc: 25
mm Max.

(r) (2)
I Tectoiia grandis Linn. f. . .
2 Cedrus deodara D. Don
3 Albizia lebbeck Benth

Albizia procera Bontb
Albizia odoratissima Benth
Arlocaxpus chaplasha Rub
Cedrela toooa Roxb
Chukarsia tabularis Adr Juss.
Dalbergia Sissoo Roxb
Dalbergia latifolia Roxb : .

Dysoxylum malabaricum :Bedd
Syzygium Cumini Skeels ' . .

Gmelitra arborea Roxb : , !

Grovillea robusta A. Cuntr.
Holoptcrea i otegrif loia Plancb
Lagerstroemia hypoleuca Kurz ..
Lagerstroemia Lanceolala wall
Mangifera indica Linn r.
Michllia spp. .1.

Palaquium ellipticum (Dalz.) Engler
Parishia insignis Hook, f, . .
Pterocarpus marsupium kox
Shorea robusta Gaertn, f. ..
Terminalia bialata Steudel

,.. Jaman
Gamari
Silver Oak.,.. Kanju
Pyinma

Mango

(3)
Teak
Deodar
Kokko
Safed-Siris
Kala-Siris
Chaplasb
Toon
Chickrassy
Sissoo
Rosewood
White Cedar

Champ
Pali
Red dhup
Bijasal

Sal
White chu-

glam.
Hollock

Kindal
Whitc

Bombwo.
LaurcI

Fir

Kail

(iii) Pjtct pG- Notre.Nots or
rtrcetr.

(iv) Sapwood None.

(v) Pin holcs. None.

(vi) Worm holcs. None.

Pcrmissible cx
cept on cxlbced .'

cdgcg, providcd
th8t thcy aro
clcan and flicd
uP with cuit-
abte putty or
flUer. Whero
pitch pockotr
or Strcsks aro
locatod on tho
exposcd edges
of the Gor€r
they shall bo
cut out ard

filled with pieces
of wood of
similar spccieg
wirh grain
running direc.
tion. The oiece
shall bc 'well
glued.

Generllly free
from sapwood,
but traccs of
sapwood.
propcrly treated
with oreserva-
tive sha[ bo
allowed.

Permittcd pro.
vidod thcy aro
fillcd.

Permitted pro.
vided they aro
not morc than
9 mm in dia-
Betor aDd not
moie than onc
per member
and prcvide<t
such worm
holce ars plug-
gcd with simi-
lar timber in
such a manoer
tho plugging
merges with
tho surrounod-
iog arca both
8s to @lOUr l
aBd grain.

None.

None.

None.

None.

Terminalia myriocarpa Iieurek at Muell.
Arg.

Terminalia paniculata Rbtb
Terminalia Procera Roxb

Terminalia tomentosa $,iight et Arn.
Abies pindrow Roylo
Picea smithiona Boiss
Pinus ranbuzghu Sargent
Pinus Wallichiana A. B. tracks

3i,1,2, ltoistwe Content.-{he riaximum permissible moisture
content shall be from 10 to 16 pei cent for timber 50 mm. aud
above in thickness and 8 to 14 o{rcent of the timber less thao
50 mm. for different regions as speci fied in I.5.287-1960.

3.1.3. Seasoning and Treatment -.All timber shall be well seasoned
by a suitable process conforming:to LS. 1141-1950 before being
planed to the required sizes, Sapwood of durable species, and hcart
wood and sapwood of non-durable species shall betreatod witb
cuitable preservativos ar specified in I.S. /t0l-1961. Th.
Eoished C)m)rtrcnte shall bo giveF suitable treatment.

466-3A4tt
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4.1.1. All members of framesshall be straight without any warp or
bow and shall have smooth,wefl'planed surfaie on the threc sides

cxposcd st right angles to each oth€r. lfhe surfacs touchi$ the

uialls may be planed unless it is required in order to straighten

up the member or to obtaio the over'all sizes within the tolcrances

specified under 5,1.

4.2. toinerY:

4.2.1. Frames qf timber doors, windows and ventilators shall

have dovetail joints (see Fie.4.2).

4.2.2. The traosom shall be througbtenoned i nto the mortises

of the jamb post to the full width of the jamb post and the thicknixs

of thp tenon shall be not less than 1.5 c,sr. The tenons shall be

cloeely fitting into the tnortises: and pinned with corrosion resisting

starshaped metal pins not less than E rBm. dianreter, or with wood

dowels not less'than 10 mm. diameter (soe Fig. 4.2). ThB depth

of robatcin 'frames for housing the shutters shall in all cas€s te
l.5cm.

4.2.3. Merrbers of tbo frames of doors, windovs and ventilalcts

shallbooftlcsamespeciesof timberexcept inthe caseof soft wood

framwhpnttebotlomsillof thp window and the ventilator fran:es

shall be ofhard wood.

4.3. Gtuing of loints.:'The contact surface of tenons dnd mortises

shall be treated !6f61el putting together with an adhesive confor'

ming to BWR Grade covered in I.S. 851'1957.

5. Dimensions, ,Sizes and Tolerances z

5.1, Dimensions of Frames and Toleraaces.-The finished dimen-

sioas ofthe timber sections in frames for doors, windows and venti'
letors shall beas given below subject to a general tolerancc of * 3 mm:

Height.-lt sball be indicated by tne number of modules itr
hoight of opening.

Example.-'11 DT 20' would mean a frame of double shutter
docr with a width o1 11 6edules (109 cm.) and height of 20 moduler
(199 cm.).

5.3.1. Combination of Frames of Doors,Windows and Ventikttors.'
When ftames of doors and windows are combincd with those of
windows and ventilators, they shall be disignated as illustrated in
tbe following maroer:

Example 1.-16WS 10/ll DT 20/6 Ws 10' means ll modu'es
ride and 20 modules high double shutter door frahe combined
in its two sidoc with two windows, 6 modules wide and l0 modules
hish.

6V5 6
Example Z.=GWFIO-:6WST0 means frames of two single-

shutter windowg of 6 rnodules wide and 10 modules trigh conrbined
sidc by side and with two ventilators at top 6 modules wide and 5'

modulcs hrgh.

6. Locationot llolflfasts z

6.1. A minimum number of three holdfasts shall bc fixed on
each side of doot and vrindow frames, one at tho centre.point and
the other two at 30 cm. from the top and the bottom of the frames.
In casec of window and wntilator frames whose height is lsos than
I m. two holdfasts on oach side ahall bc fixcd at quarter points of
the frames.

7. Finish:

7.1. AII door, window and ventilator frames shall be well-planed
on the threc sides exposed at right angles to each other and finished
smooth.

7.2. Defoctive knots, where permitted in surfacres exposed to view.
shafl bG completely bored or cut out and tightly pluglpd with a
cross-girained plug (either rounded or dovetailed) of similar specica

of tiqpber and properly glued in. Thc grain of the plug shall run
in the direction of the grain of thc piece.

7.3. All docr; window and ventilator frames shall be ctamped
together so as to be square and flat at thc time of delivery.

7.4. Each x5ses1lled door frame shalt be fitted with temporary
str€tchers and sball have a temporary diagonal bracc fitted insidc

the rebates.

?.5. Holdfasts and other parts, tthich 8o into or butt against

masoNy and hence are inaccessible for maintenance, shall be
protected against moisture and decay with a coating of coel tar
or other suitable protectrve materials.

7.6. All surfaces of door, window and ventilator frames which
arerequiredto @ paintedultimatelyshall be covered evenly by brush
painting with a priming coat of a urhite'lead based primer as specified

io LS. 103-1962 . In the case of frarnes to be polished or \Brtrished
a priming coat of suitable pclish or varnish shall be given before
delivery.

Nort 1 :.-Priming alone does not provide full proteclion against

veather, and thercfore, all work should rcceive further
coats of paiut, polish or vartrish as the case may be' withi:r
a roasonable period. Any cut surface, pa,rticularly thrt
exposing ead-8rain should be primed tefore the joiaeryis
set in position.

{

Dimension'
(l)

tVidth for frames carrying one set of shutter

Widtb for frames carrying two sets of shutters

Thickness

5.2. Sizes and Types.--.The sizes and types of frames of doors,

sindows and ventilators shall be as shown in Fig.4.

Note.-.Tbe overall size shown in Fig. 4 is overall height and width
on the outside of frarnes of timber doors, windows and

vontilators. This size is derived after allowing a margin
of 5 mm. allroundfor fittingandfixingto ft up to modular
oponings based on 10 cm. module. The sizcs marked with
asterisk nrark (') in Fig. 4 will be the preferrcd sizec.

5.3. Designatioz.-Frames of doors, windows and ventilators

rhall be designated by symbols denoting their width, type and height
ln succgr"ion in the following manner :

Vt&h.-lt shall be indicated by the numbcr of module in the

width of oPening'

ype-It shall be indicated by the followiDg lettero of alphabct :
D for door
W for window
V for ventilator

, S for single shutter
'T for double shutter

Rquirement,
(21

100 mm.

120 or
140 mm
60 mm.
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Nom 2:-Whob aluminlum primrr is us,ed, tho user should assure
himself ihat ir is of a ty$e especially prepare d for this
purposc. Unless suitable hluminium primers are ulcd, it is
not possible to obtain lsatisfactory fnish.

8. Sampling and Testing: '

8.1. Iat.*ln any consignment,,all tte frames of tt-e sarne t5pe
atrd manufacturod uoder similar c.Onditions of production shallbe
groupod togothcr to constitute a lot.

S.2.. ThS number of frames to bp selected at random from a lot
shall depend upon its size and shall be in accordance with Col. (l)
and (2) ofTablo 3.

TrsrB 3.

Sample size and *iterion for conformity.

10.1. tt" manufacfuru on recelpt of informetion as requircdundcr A-l (a) shail determine tr," ioriiio, Ji'lraste. rebate torslrytrtr-1*:y,-, i,.",i" il:H#

(Clause I0.3)
fNronuartoN ro ss Suppr,ED By r,rrB ponculssfl, AT ,rrt

TrME or pr_lchro nu Onurn.
A-1. In order to enable the manufacturer to supply the cor€cttlpe and size of frames of tirU". ooorr,;J"; and ventilatorsthe purchaser shalt suppty the following irf;;;;;;" at tte rin e ogplacing the order :

(a) The size and the tvpe of frames of doors, windows and vcnt i-
llj::::,:l ty:ulars regaiding thc waythe Joo, jrl"quir.o tc open(lnward or outward).

29

(b) In frames without sills whell.cr
provided.

pins arc regt.ir-cr' to he

(c) Whether any door and window frarr.e is not to be supp,liedin assembled unit.

(d) Tte class and grade of timbr,r te ,t" u..A.
(e) Whethel the door is ro be potished or patnrc6-

Sample
size.
(2)

10

15

25

35

50

75

Sub-sample

I

I

2

3

4

6

Iat size.

(1)

26 to 65 ..

66 to ll0 ..
lll to 180 ..

181 to 300 ..

30I to 500 ..

50I and above

Permissible
urmber of
defectives

Nom :-For lot slze 25 or less, nolsample shall be take n for test.

8.3. Nlzrdr'lr olTests.-{ihe frames selected as in g.2 shall be
inspectod for dimensions and sizcs (see 5), aid workmanship and
finish (scc 4 and 7).

8.4. &lterlonfor Conlormiry :

8'4.1. Thc lot shall be considered as confcming to the require_
setrtr of this standard if coaditions laid down inE.4.2 are satisfied.

8.4.2. The number of frdmes faiiing to satisfy the requirement
ofanv ch4racrenstics rnentioned in 8.3 shall not exceed the permissible
numbe{ mentrcned in col. (3) of Table 3. If the number of frames
found unsatisfactory t'or ttre test exoecds this number, the lot sball be
ccnridcrcd as unsatislactory. 

,

t.5. The manufacturer shatl, at the request of the purchaser og
his ronosenratlvo, gtve free of charge a certifcate to the effcct that
th. .rtrctcs suppiied conform to therequirements of this standard.

9. Ya*ing i

9"t. AII doqr, window and ventllator frames shall te hama:er
markod ot the oxpos€d surface with a mark identifying the manufac-
tuf€r and the tylrc.

9.1.1. The frames may also be mdrkeO with the ISI Certification
Mark.

' lO. Delivery, '

10.I. All external and internal doir anfl window frames shall be
supplied complotely assombled, unl{ss otherwise specifed by thepurchas€r. 

i

1O.2. Aooessorles shall not form. a part of the supply, unless
rpoitcally statod.

ExrRAcr Fnorir I.S. tou3 (PART r., _.1S6.

Specification for Tinber panettett and Glazed Snurtcrr.

4. Material z

4.1. Timber:

4,1.1. The timber for the manufacture of door shutters shalt brof four classes as given in table l.
Nors,_ Until such time detailed data for screw holding properriEt

are available, it may be assumed that the timbers h"i;;;;specific gravity of not less than 0.5 hav6 a<iequat" ;;;holding property.

4'1,2. Moisture Content.-,Themaximu.m p€rmissiblc motsru.
cont€nt in timber shall be from l0 to 16 per..nt fo, timU., :, 

-ii]
and above in thickness and 8 to 14 per cent for timbeitiun; ;;50 mm. for diflerent regions as specified in I.S.2g7-196U-

4'l'3. seosoning and rreatment -,All timben shail be kiln-seasona
by a suitable process conforming to I.S. II41-195g bef-";;;;;
planed tq the required sizes. Sapwood of durable species and hear(
wood and sapwood of non-durable species shall be t *iJrrir
suitable non-leachable typep.reservative as specifiea ia rs: +or-riii.
The finished components shall also be given suitable pro**,ir.
treatment.

4'r'4. Defects prohibited.-Timbers for door shutters shal bc
freefromdecay, fungal growth, boxed heart, pitch pod<ers or streakr
on the exposed .dgo, borer holes splits, and cracks.

4' r'5. G rades of Timber aid permissibre Defects.- Timbers shail bc
gradcd as superior grade I and grade 2 on thc iasis of pe.mir.iUfe
defects in timber.

size
(4)

2

)

3

5

7

IO

(3)

f



4-1.5'1. Tho permlsslbie defects for various grades shall te as

.ovoreo in I.S. 4021 '

a.2. .Plywooct-'Plywood used for panelliog of door shutters

*u o" BWR g.ade-conforming to I'S'303-1960

4. 3. Par ticte Bo ar d.-Particle board used for the panellingof door

ootiers snatt b€ FprH or Fpsr type ; it shall have bcen bonded

;irn-fWi type synthetic resin adhesive and shall conform

ili]s. ioez_ts6-s. rne shrinkage in thickncss and tength of thc

i'"rrrli" 1"".4 shall not cxcccd fivi per Pot.. - Venecrcd particlc

board used for pancls shell also bc that bonded with

i-wii,rn" synthetit resin adhesivc and shall conform to IS :

to97-1965.

L.4. Hardboard.-Hardboard used for the panelling of door

,"i"*rliilLe of oit_tempered quality conformiog to r.s. 1658

-s960.
TABLE I.

cd,asstFIcATIoN or SPEcrBs or Tlusrn' SUITABTa rcR

Ml,Nur.{srtrxr or f,)oof, srurrrls'

. (Clause 4'l'l)
Species.

30

Class

TABtg t-cofi-
Cr.assrprclrtoN or SPEcEs ol TikBEB Sutrest,r 8or

MANUTAcTURB oF Dool Suuttrns-conr'
(Clause 4.1.1) -cou'

Species.

Botanlcal name, Trade nainc.

(1) (2) (3)

Terminalia bialata Steudcl Wtritqc,hugar.

Terminalia myriocarpa Heurck' et Muell Hollocr-
Arg

Terminalia paniculata Roth Kintlat'

Tcrminalia Prooera Roxb ' Whito bonDsr'

Terminalia tomentosa Wight et Arn. Laurc!'

4 Coniferous Timbers other than Deodar-

Abies Pindrow RoYb Fir'

Picea smithiana Boiss SPrtxr.

Pinus roxbuzghii Sargent " Chlr'

Pinus walliohiana A.B. Jacks Kail'

4.5. Asbestos sheet used for p:uels sh'.ll conform to I'S' 209.8-

1s61.

4,6. Shcot glass for gtazing shall conform to I'S' 1761-i960'
The customer may also specify the typc of glass to be uscd' sucn at

frosted gtass,wirc-gta.ss and colotred glass and the requtremenrr

for thcm.

5. Corrstracttot and workmanshlD.-

No.

Class
No.

(1,

Botanical name. Trade namc.

Q' (3)

Tectona grandis Linn.f. Teak'

Cedrus deodara D. Don . . ". Dcodar'

Non-Coniferous Timbers other than Teak'

Albizialebbeck Benth Kokko'

Albizia Procere BGnth Safed siris'

lrlbizia odoratissima Bcntb Kala siris'

Artoc{rrpus chaplasha Roxb. Chaplasb'

G,sdrela toona Roxb Toon'

Chulsasia tabulaois Adr.Juss. Chickrassy.

Dalbergiasissoo Rolb' Sissoo'

Dalbergia latifolia Roxb. ' ' Rosewood'

DForytum malabaricum Bedd. White Ccdar'

syzygrun oumini Skeels Jamao'

Oretloa arborea Rgxb Gamari'

Grevillea ronusta A. Cunn. Silvcr Oak.

Holoptel€aintegrifolia Plaoch Kanji'

Lagerstreemia hypoleuca Kurz. Pyinma'

LagerstrooEia Lanceolata Wall' ' Bentek'

Mangifera indica Linn. Mango'

Mlcuetia sP. champ'

Palaquium ellipticum (Dalz) Engler Pali'

Parishia insiSnis Hook.f. . ' Red dhuop'

Pterocarpus manupium Roxb '' Bijasal'

Shoreta robusya Ga€rtn. f. ' Sal'

5.1. Timbcr panelled shutters shall be constrLctedi n tte form ol
timberframewortof stiles and rails with panel inserts of timber'
plywood, block board, wood particle boerd' vcneered particle bor rd'
LarOboaid or asbestos cement sheet, gBnerally 'as illustrated in

Fig.4-I. Thc panels shall be fixed by either providinE grooves in the

stiles anrl rails or beadirg or both (se e .5.2.).. The stiles ancl re'ils

;[;tib;i"i;;ato iactr 5thertv rirorticeandtenon joint a:t ri8tsr

angles (eee S;g. 4.'t.).

5.1.1. All members of rhe door -qhuttets shall tle straight without

any warp or bow an,l shall have sruootb, well-planed taces at rtght

uogfot;each other. The right ar:gle for the shutters shall be

ctrccteO by measuring the two Ciagonals from one exreme corner

to the oppositc ooo and the difference between the tlvo diagooals

shsl be;ot morc than :t 3 mm"

5.?- Beading.-Timber panels shr:ll he fixcd ody with grooves

butadditionalbeadirgmaybeprovidedeit'heronongsideoron
iotl JOes, if so desireC. Plywood' bardboard and particle boards

sballhavecitbergroovesorbeadiog orboth' In so far as Slass

te asbestos panels are concerned' beading shall always be provided

*itfro"t g.*'i.s. Wbere beading is provided without the groover

;;G;i;s shall be only on one side, the other side beingsupported

by tebate from tho stiles.

5.3. JolrurY.

5.3.1. Depth of rebate in timb:r shutters for closing in double

shutter doors shall be not less than 20 mm'

5.!.2. Stiles, rails and panels in .door sl'utlers shall be ef the same

E lreci€8 of tioDor.

I

2

3
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+5.3.t, Stiles and end talls of sLutters shall be made out of one
piece only. Locl and intermediale rails exceediog 20 cm. in width
may be made out of one or morc piecas of timber, but the width of
eAeh pi€ce shall bc not less than 7.5 cm. Where moro than one
picce of tlmbor is used they sball rbe jointod with a contin\rous
tongued and grooved joint glued together and rcinforccd with
metal dowels at rcgular intervals not excceding 20 cm. or pioned
with not less than three 4 cm. rust proof pins ofthe lost head type.
Jointed piecee of timber shall belurg to the same species. Alter-
aativbly, tho stilec and rails may bc of laminatcd conrtruction glucd
with BWR type adhesives.

5.3.4. Muntiags and glazing bars shall bo stub-tennoncd to tbr
maximum depth which the sizp of,tho member would'pcrmit or, to
a deprh of 25 mm, Whichever ls less. The thick-ncss of each tcnon
shafl be apgoximately one-third the ffriehod thictncss of the
memberu and the width of each tor-ron shall not exceed five times
its thickness (sci fig. +.S and Fig.4.O.

5.3.5. frmber Panelling.--:1i65sr panels shail be preferably mado
of timber of larger width; the miniinurn width and thicttress of a
panel shall be 150 mm and 15 mm respectively. When madc from
morc than one piece, the pieces shall be jointed witb a continuous
tongued and gtooved joint, glued together and reinforced with motel
dowels. Thcgrsinsof timbcrparcls shall 'run along the loegor
dimensions of the panels. Tho paaels shall be ftanod itrto grooves
to thc full depth of the groove leqviog an eir space of 1.5 nrn i;nd
the fTces sbell be closely fittedi to the sides of the groove.
Mouldings to the edges of panel ope{ngs shall be scribcd at tho
joints. Tho parels shall be designed such thxt no single panel
excecds 0.5 mr in area. Beading dy bo done as iq 5.a

5.3.6, Plywood Porelling.-Plywood panels shall be made of er
terior gnade quatity of plywood of not less than 10mm thictness
for two or nioro panel constructioo and 1 2 mm thickoess for singlo
panelconstruotion. There shall be no restriclion onthe size ofthe
panel. Itshallbeconstructed in: accordnnce with the reguire-
ments laid down io 5.3.5.

5.3 |1, Hrttcte B ootd Porrellin g.J' When veneered particle bcard
are used for deeorative type thutters board of type BliD (see IS :
3097-1963) and for nondecorative, paintable typeshutters board
oftypa ESC shall bo used.

5.1:1.1, Panels shall 6,s mlde of ons pisss of veneered particle
board or,unveneered particle boa.rd. The thickness of particle
boa,rds used shall not generally be less than 12 mm in casc of single
panelshutter and l0 mm in case of two or more panel shutter.
The panelshall be framed into gtooves to the full depth leaving an
air spa.co of 1.5 mm ahd the faces ishall be closely fitted to the
sidos ofgrooveE before tho panels Bre insert€d into the grooves of
stiles and cross members.

5,1.8, Eardburd fotelling.-Hordboa.rd panels shall tre made
ofonlyoil.tempered qua.lity hardboards. The thictness of harcl
boa.rd used shall not generaly be lcss than 12 mm in case of single
pancl shutter and l0 mm in case of two or more panel shutters.

5.3.g. /,;rbestos Cement Padling::-Thc thickn$s of the asbesros
cement board used shall not gsnerrJly bs less than 12 mm in ci.se
of singlepanelshutterand 13 mmls case of two or morc panel
shutter. It sha,ll bo constructedin accordancewiththerequire-
roenls l,:id dowo in 5.3.5.

5.1. Glning of loints.-
5.4.1. T'he contact surfeces df tenon and morticc shall be

tieatod,boforcpulting together, With bulk type synthetic resin
adhesive conforming to I.S. 851j1957 suitable for construction
wort in wood; or synthetic resin adhesive @hcnolic and

aminoplastic) conforming to I,S.. g4B_1952 suitabje for plywood
Tongued and gloovedjrints sh-.ll also 6e properly glued togeiher
with a suitable adhesivc.

5' 5, Rebat ing.-In the case of double-leaved shutters, tLe meeting
of the stiles shall be rebated 20 mm. Where lipping is provideC,
.the dcpth oflipping at the meeting of itiles shall be not less lhan
35 mm. The rebating shall be either splayed or square type as shown
in Fig. 4.7.

6. Dimenslons, sizei and tolerances.-

6.1. Dimensions of contponents and tolerances.-The
dimensions and tolerances of the different compc[cnts
$hutt€rs shall be as given in Table 2.

finished
of door

Tlars 2.

Dimensions and toterances of components of door shattirs.
(Clause 6.1.)

Description. Width. Ilticktuss.
(l) Q) (3)

MM. MM.

Vortical st ile. top and freezc rail . "

Lnck rail

Bottom rail ..

Munting

Panel (.Se.:5.3) . .

Glazing bar

Type.

(r

8DS20

8DS2I

9DS21

l0 Ds 2l

12 DT 2t

100+3

r60+3

250+3

100+3

,10*l

,t0+l

CI+r

40+l

6,2. Sizes und type,r.*The sizes and types of door shutters shall
contbrm to Table 3. These sizcs arc derirod after allowing for the
thickness of door frame and a margin of 5 mm. all round t* nuing
and fixing into a modular opening based oo l0 cm. module

40*1 40tt

Norr.-For two shutter doors, only the size of a single shutter
has been giveo.

Tnsr-B 3

Dimensions of door shuttcrt.

Door shutter.
t- __ . ..-._ -x-_._-_- *l

Width. Elcieht.

(2)

MM.

700

700

800

900

560

(3)

MM.

I905

2005

2005

2005

2005

6.3. Designatroz.-Door shutters shall be designated by sl,mbcls
denoting the width, type and hoight of the door in sucoessloa in the
following manner r-

(o) Wtulth.-lt shall bc indicated by the numbcr of modrles in
tho width of door opening.

t-

a
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(b) Type.-lt shall be indica.ted by the following letters of
Alphabet.*

D:Door.
W:Window.
S:Single Shqtter.
T:Double shulter.

(c) Height.-It shall be indicated by the number of modules
in the height ofdoor opening.

Example. "'12 DT 2l would men a shutter suitablo for a double
shutter doof of 12 mrdule width and 2l module
height.

6.3. 1. In addition to thisdesignation, the class and grade shall dso
bc spociffed for thc timba (seo 4.1.1. and 4'1'5).

6.4. Tolerence.-Toleranoe on thc sizes of door shutters shall not

cxoeed 3 mm.

9. Glazlng t

9. l. Tho glass used for p.arclr shatl bc of good and durablo qlrrlityr
weighing nst loss tho! 7.5 k9/m8. The particular tr@oi QusliBt
and sbade,ch,rllbEasagreedto between tbe purc&trcr aad the
supplier.

9.2. tn sp:cifying sizer of opcnings or pane$ of glass, the furt
dimension shall be the width.

9. 3; Th glas: shall bo embodded iq .putty and secutod to, tho roblto
by wooden beadsof suitable sizeandshapc.

9.4. For external glaaed doors and witrdows' the beding rtall
b€ firred on tle outside

9.5. Wash leather, ribbon velvet, rubber iennet, fclt, asbertol
or other similar material may beused in place of put(y forinterna!
glazing. The mrterial shall be fittcd either as a beading ononeside
or in such a mannor tbat it covors all parts of the glrss which wlll be

covcred bythc beading.

7. Lxatton of fiuiags and oecessories i

7.1. Tholockr..ilofdoor shutt€rs, where provided, shall be so

plaoed th'rt its aenire line is at a height of 80 cm. from the bottom
o1 11re sfuutt€r.

7. 2. Each door shutter shal I be fi xed to t he frame with three hinges

ofthetypo specified by thc purchaser, one at tho centre and the other
two at 20 cm. from the top and the bottom of the shutt€r.

7.3. Timber panelled shutter may be provided with louvers or
vision plnels as specified by t he purchaser. Where spch a provis ion i s

mrde, the pcsit ion, size and shape of lor,rver and vi sion panel openi ngs

shall bo as specified by the purchaser.

8. Finish z

8.1. All door shutters shall be finished smooth with well-planed
faaos.

8.2. Panols of shutters shall be flat and well-sanded to a smooth
and lwel surface.

8.3. Dofoctive knots, wbero permitted in surfaces exposed to
viow, shrll bo completely bored or cut out and tightly plugged with a

cross,grained plug (round or dovetailed) or simitar species of timber

and properly gluod in. The grain of the plug shall run in the direction
of the grain of the Piee.

8.4. All th: surflaces of door shutters which are required to bo

p rinted ultimrtely shlll be ccvered evenly by brush painting with
a priming crat ola suitable prim:r as speciEed in I.S. 2338. In
the case of dotrs to be pllirheC sr varnished, a priming coat of
sritable prlish or varnish shall be given.b:fore delivery.

Nore I : Priming alone does nlt provide full protection against

weather and, therefore all w:rk shculd receive further coats

of print, prlish or vrrnish, as th3 case may be, within a reasonable

period. Any cut surface, particularly that exposing and grain

shculd be primed before the joinery is set in position.'

Nors 2 : When aluminium primer is used the user should assure

himself that it is of a ty^r:-:sp:cillly prepared for this purpose.

Uoless suitable aluminium primer is used, it is not pospible

to obtrin a satisfactory brsis for subsequent painting.

10. SwtwltW and tcsthg :

l}.l.Iit: In any coasignEetrt, alltheshuttors of fbsaootype
and rnenufacturcd undcr sfudlarcoDditiom of productionsha[bo
groupod togethertoconstitute alot. .

10.2. The numb:r of shutters to be sel€cted at random fron a lot
sbrll depenal upon its sizcand shalt bc in accordancc with Columns

I rnd Z of Trble 4.

10.3. Nunber of Tests z

10.3.1. The sbrttors s:locted as io 10.2 shall bo inspectod for
dimcosions (S?? 6.tr), 3izo (S?e 62) rorkuanship (SL. 5)
aud finish (Sre 6).

T*sr,E 4.

SAITIpLB sIzE AND cRtrERroN roR cpNFoRMITY.

Int stze, SamPle Pormissible No.
size. of defectlves.

(l) 2) (3)

26to65 l0 1

66 to 110 15 I

lll to 180 25 2

181 to 300 35 3

301 to 500 50 4

501 and above . 75 6

NorB: Forlot of 25 or less, no sample shall be taken fortest,

10.4. Crlterlon for conformltY:

10.4.1. The lot sha[ be considercd as cooformiry to thG roquie
ments of this standard if conditions laid dosn i* 10.4.2. rro retir
fied.



10.4,2. Tl*: number of shutters &iling to satisfy thc rcquircmclrts

of any chlracteristic mentioned iq| 1O3.1 qhall oot cxceed the per'

missible number mentioned in Col. 3 of Tablc 4. If thc numhr
of shutters found unsatisfactory for the test is onc,twiec tlto number of
shutters initially tested shall be selccted and tasted for ttat tcst. All
the shutters so tested shall satisfy the requirements of thc tcst. If
the number ofshutters found unsatisfactory for the test is two or
mJre, the lot shall be cdnsidered as unsatisfactory.

ll. Marking :

11.1. All door shutters shall be hammer'marked on tlp cxpoccd

edge of a rail with a mlrk identifying the manufqcturer rnd thc
type.

11.1.1. The shutters may also be mrrked with tbc I.g:I. Corti6'
cation Mark.

12. Dellvery:

12.1. All external and internati door. ghuttors rhall te arFdid
completely assembled, unless otherryise spoci0ed bythc purchccr.

12.2. Glazed doors when ordercd, ihall be supplied along vith
glazing beads, ready mitred and lobsely fixdd in poeitions in whicb

they are to be fixed with the door or window.

12.3. Accessories shall not form a part of the supply unlest
specifically stated.

12.4. The purchaser shall supPlY the'folloriinginformdtionat thc
time of placing the order : '

(a) The size and type ofdocr shutterS, thc class and gladc of
timber to be used with particulars rQgarding naturc of paocls, the

handling of door (right or left) and the ivay tbe door is requircd

to open (inward or outward);

(D) Whether single or double leaved and ihe typc of rebate in
double leaved shutter;

(c) Whether provrsion has.,to bc. madc 'fot lottcrglalo
postal kaockers, etc. ; and

(d) Whether the door shutters are to be polishod or prirtvt

Extnlcr Fonu I.S' 3629-1966.

S pe ctficct ion for st ruct ura!, i l.Ori i, bui ldingr.

3. Materiul':

3.1.. Species of Timber :-Jbe speci.s of timber recomrDendcd for
crnstruciional purpose are given in Table I of I.S. t83-1966.
For availability and general characteristics like durability, trcata'

btlity, etc.,of these species reference may be made to I.S. 399 -'1963-

Species of timber other than thoserecommended may bc used pro'

viderl the basic strongth characteristics are determined and thc general

principles outlined I or design in I.S. 883-1966 are followcd'

Norr.-For obtaining basic sircngth figures of thc unlistcd apcciec

a reference may be made to the Forest Research Institutc and

Colloges, Dehra Dun.

3. l. l. Different species of struclural ti mber may be classified accor'

ding to their-
(a) durabititv bce 3.3.1.),

(6) treatabilitY (see 3.3.3.),and

(c) structural charact€ristics (sec 3.12,).

460'34-5
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1.t.2. tn rospect of the defects, structural timber is classified in
t5ree grales. nrnely, Select Grade, Grade I and Grade 2 (seel.S.

1629-re6o.)

3.2. Molsture content in timber.-Unless otherwise sfrecifed thc
nolsture crntent of timber shall conforn to the requirel&oF a,
l.s. 2E7-1960.

1.3. Tleatment andProtectionof Timber :

1.3.1. Durobilt y.-The timtrers shall bc classified for durability
into tho followiog three classes according to their average lifo:

Class 1. Natural durable heartwood timbers baving avcrsSr

lifc of 120 months and over,

Class 2. Natural durable heartwood timbers having avaragc ltlr
of 60 months and over but less than 120 months, and

Clasc 3. Timbers having average life less than 60 monthc.

tlora-Durability of various specie is indicated iq Column 16 of
Trblc I of I.S. 883-1966' Durability of various gpocics in thcir
hcrtwood is based on the ' Grave Yard' tests carricd out in tho

opcn in which test sp€cirn€ns of size 60 x 5 x 5 cm. of untreated heart'
sood tere btrriod i n the ground to half their longth.

3.3.1.1. In a timtrr structure using untreated heartwood of secon-

dary speciesifoncend of thetimbercolumn orpost is buried in thc
ground it will last only for a limited period. But to prolong thc
life ofthcstructure wellover 30years, and to guard against termite

attack and other adverse factors,thetimber column or post shall

not be buried, under ground andstraU bekept well above floor level.

3.3.2, Preservatlott.-For use in frermanent structures, specics of
thc follosing tj/pcs of timber shall b€ tr€ated for protection against

decay and tcrmites before use in accordance with I. S. 401-1961.

(a) tlcartwood of all species of timber of Class 2 and Class 3

durability,

(6) tleartwood of all species of timber of Class I durability
containing more than 15 per cent sapwood, and

(c) Sapwood of all spccies of timber of any class or durability.

3.3.2.1. Hesrtwood of all speciesof timber of Class I durabiltty
do not require preservative treatment except in cases coming undcr
(D) above.

1.3.3. TreataMllty.-Treatable timtrers may be classified as follosl
to indicatc appropriately the degree of resistance offered by tho
lreortwood of a species to the penetration of the preservative fluids

under a working pressure of 10.5 Kg./cm.;

Class "A" Heartwood easily treatable ;

Class ..B" Heartwood treatable but complete penetration Of
preservati've not always obtained.

Class '.C' Heartwood only partially treatable;

CIass,'D" Heartwood refractory to treatment ; and

Class'.E" Heartwood very refractory to tr€atment, penetration

of preservative treing practical only from side or end.

4. SuitabilitY and grouPing :

4'1. The suitability of struotural timber for a given purpoeo

dcponds uDon tlre following :-
(a)
,

(D)

Durability and treatability of the species,

Sttcngth charactcristics ofthe species, and

(c) Ghading in respect offreedom from d€fests.



4.1.1. Suitability in respect ol dwablltty and treatabillty for perma
nent structures.*There arG hro choices and they are givc[
below.

4.1.1,t First Chotce.-{lp sltecies shall be of any of the following :

(a) Untreatetl heartwood oi Clur. I durability as listed in
Column I of Table l;

(6) Treated heartwood ofclasses 2 and 3 durability and Class A
and Class B treatability aslistcd in @lumn 2 of Table l.

(c) Heartwood of Cla.ss 2 durability and Class C treatability
after pressureimpregnationaslistcd in Column 2 ofTable l; and

(d) Sapwood of all classcs of durability after thorough treatmeot
with preservative.

4.1.1.2. Se co nd Cho ic e.-The spoci es shall be of heartwood of Class
2 durability and ClassDtreatability. The thicknesses upto 6 cm
after further pressure imprGsnation shall be significantly used for
uses under cover and with ground, such as for trusses, cotumn, bcams

lamella, arclres. solid wcb and top gilder, out of contact small dinpn
sioued timtrr fabricated by modcrn timber enginoerir3 tectrnique fo
residential buildingp, factorics, sbcd, ctc. Such timberc are listed in
Column 3 of Table l.

4.1.2, Saitability ln respat of dualbiltty and treatabillty for tem.
porary structurer. -Heartwood of Class 3 durability and Class B
treatability may be uscl wbere the life of the structure is not pri mary
consideration. Such timbors aro listed in Column 4 of Table. I.

4.2. Grouping. -Yarious spoci€s of struotural timbsr are classified
in throe. groups on tho basi! of thoir strength charact€ristics, namely,
mrl rl,r; rf .:lrrticity (E) aoal flexuro stress i n bending or tension along
tho erain(li) as fotloun (rac abo Tablo D.
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TAtLr 2-FAcTons or lat!trr ro ls AppLrSD To &{$c grREss

OTTAIN SAIB III.f,ISIBLB STB3SS.

Scrblrwber and
Typcs ol Stress.

(l)
(i) Fibre strccs in bG.mE fcr broad

lcavod rpccics, Mir.
(ii) Flbrc strcssforbcrus ia conifers

Mb.
(tii) Slcar atong greia
(iv) Horizontal shear is bcams
(v) Colffcssivc strcss parallel

to 3rain, Min.
(vi) Comprcssive str€ss perpendi-

cular to grain.

Slope,

(l)

linl0
lin12

,- --. :' "' --- -'l
Inilde Outslde Wet

location. location. locatbn.
(4)

7.5

8.5

7

l0
5.5

2.75

Factors of safety lor difierent
situatiow oJ use.

7

10

4

Q)
5

6

(3)
6

7

7

l0
4.5

t.75 2.25

Group,

Super

Standard

Ordinary

limit ft.
ke.lcrrf,

180

120

85

Modulas of E&$ticity (E)
ks.lcmz.

Above 126,00

Abovo 98,fi)0 and up to 126,000 .

Abovo 56,fi)0 and up to 98,fi)0

5.3. In cases whcre ell thc above conditions are not satis6ed the
perdsriblc rtruscs givrcr Teblc I of I.S 883 -1966 requirc to be
multidicd by tlc follodrt factcrs to obtain working strcssclr :

(a) Clrss3durabilitytirbcrusedonoutside location O.gO

(D)rctcct 3redctirberirlerdia!,shearandcompres- l.16
slon.

(c) Grade 2 timber ir bcndirg, shear and compression O.g4

5.3.1. Whcn tlc timbcr has nct bee n graded and has major defects
likc slopin8 renge, knots ard clecks or shakes (but not beyond per-
mis$iblo vrluc) thc worki4 strcsses shall be obtained by applying
suitablc pcroGrtage rcductial factors as given in Table 3.

5.4. Slpcks Under In2rct.-Under impact, wood shall be consi-
derod es cepable of resisting e force twice that of the static load to
wtich it hss bcen dcsfned.

6, Tokrurccc oa ilnpn&as I

6.1. Dirroqdons of ctnrctur.l timber shall be normalty within
maximum tol:rencos sFacilqd es follo$6, except where net dimen-
rionr ercrpocilcially rortiorrd :

Slra(YdthaadltQknc*.) Maxlmum Tolerance.

Up Co lfi) mm *3mm (no negative tolerance)
Abovc lfll mm *3 mm

Teru 3-Ererreol rg)uclloN IN STRENGTH ro ALLow For
EI'II IN GRAIN.

(Clauscs 5,3.1. and 8.2.1.3.)

5. Permisstble stresses i

5.1. Basic strength valuo of difrercnt spocies of timber are detcr-
mtned on small clcar specimon by standard mcthods of test [sar I.S.
1708 (Part D 1960 and I.S. 1703 (Fart II) 19631. These vatuc 

-

are tlrcn divided by the apprcpriated factcrs of safety as given in
Table 2 tc cbtain perrnissiblc stresses. The value of these permissible
stresses for species for diflercnt locations are given in Table I of I.S.
883-r966.

5.2. Thc value of permissible stresses shown in fable I of I.S
E83.-1966 are applicable without any flurther increases or decreases

wt€r all the following conditions are satisicd : .-

(o) The timbers should bc of class I and class 2 tlurability and
given the suitable treatment where necessary. [t may be used on
any location. If the location is inside, Class 3 durability timber
may be used after proper seasoning and preservative treatment ;

(6) fhe timbers should bc of Grade I ; and

(s) The loads shoqld be Continuoqr and permanenl.

Strength of
Bcams,
Joists and
Tles, Max.
Per cent.

(2t

64

69

74

76

85

85

f00

Max.
Per ccnt.

(3)

74

82

n
t00
l0()
100

100

Stragth
Posts ot
Colamn.

lin14
linl5
lin16
linlS
1ir20
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TA;Lg l-GrouPtrr ot TIXEB FoB Stf,UcTuT.AI, U'B.
(Clatut l.l.l., 1.1.2. ard 1,2)

Specles lor Peilrbnent Structu?es.

First Cloicc. Second Cloice,

--_ 
-r\-- 

^d{_____rt(1) (2) (3)

GROT'P _SUPER.

lcteticel Neoc
CyrcrGtra
polr.rdrs

D[tcrccerpu
llacf(Hpul
Ycrfuc.

Schlcictar
trijqr

Naoc BotaricalName
Grewia tiliaefolia

Vahl.

Spccies for temporaly
Struclures

(4)

Botanical Name Trade Nen.r
Stcreospcmum Chelonoides

Padri DC

Botanical Namo
Acacia catechu

Albieaia odora-
tissima Benth

Balenooarpus-
uUlis

Hopca gl?,bra &
Hopca parvi-
flora Bedd.

Meoua ferrGa
Lion

MimuroPc elengi
Pterocarpus san-

talinus Linn. f.
Shorca robusta

Grcrtn. f.
Vites altisima

Linn. t.

Trade Name
Willd Khair

Kala siris

Trade
Ding

Trade Na,me
dhsmaa

indictm
BaUagi

Jutili

Amari

Yon

Mania8nva

Pali anrl
tali.

Jaman

Kindal
(Bombay)

Kindal
(Madras)

AnoXplssus

Artocarpus
Daml.

Albizzia lebbeck
Benth.

Bassia butyracea

Carapa molucceosis

Dysoxytum mala-
baricum Bedd.

Eucalyptus eugenioi-
des.

Kokko Acacia arabica
wi[d.

Hill mahua Acrocarpus

pussur fraxinifolius wi&t
White Cedar Ca-sr4rine equiseti-

folia Linri.
Eucalyptqs Ctrlleaiacxoelsa

Ifolong Poeoiloneuron
Bcdd.

Kuaum

ON.OUP.-.STANDARD.

. Babul Allingia excelia

' Mundani lmoora Sp.
Anegeissus
ac-uminata
wall.

@suarine Carallialucida

Karaai

Canarium strictum
Roxb.

Chbroxylon
swietenia.

Cinnamomum sp

Dioxpyros
melanoxylon

Terminalia
stqr&l.

Karung
kongo
Hopca

t
Mesua

Bullet-woo11

red sanders

Sal (U.P.)

milla

latifolia

hirsuta

Axlewood

Aini.

Gluta

Piney

Bepteal

padirut

Bilasal

Sal. (M.P.)

Rohini

Dipterocarpus sp

Tcrniealia bclerica
Rexb.

Terminalia chebula

Termanalia manii
Kin&

Ternindia
torcqtoda

Wirht et Arn.
Qucrqrs sp.

GurJan

Behera

Myrabolm

Blect
Chughm

Laurcl

Indian Oak

Terminalia
panictlata Roxb.

Roxb.

Machilus
macrantha Ness.

Planchonia
andamanica.

Saccopctatum
tomentosum Hook
f. ct. Th.

White duhp

Satinwood

Cinnamon
Ebony

Sundri

Karal

Londi

Dichopsis
elliptica and
Dichopsis.
palvantha.

Outa travancorica
Bedd

Ilardwickia pinnata
Roxb.

Lagerstroemia
Lanceolata Wall.

Ptcrocarpus
datbergioides.

Pterccarpus
marsupium Roxb.

lterminalia
penicrrlata
Roxb.

Dhaman Heritcra sp
(UP. M.P)
Bulletwood Kayea floribunda

IagFrgttoemia
parvifota Roxb.

Shotea rebusta
Gaertn. f. '

Soymlda fetrifuga

Tedona gandisllnn Teak

!(yliadolabriformix lrul

Machilus

Red
ttombwe
Hoom

bialate White
Chuglam

466-3A-5.c,

---J--*-

Eugenia sp

Grewia vestita
Vahl.

Mimusops elengi
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Tent,n 
^ - Gr,ot PlNo ol limEBR ron. Srnuc.run tt- Usz'-.cont'

(Clawcs 4.\.1.,4.1.2, atd 4.2.)

Sgecies for Pernunent Structures.

--
(1)

Artocarpus
integrifolius

Kathal
Auct.

ArtocarPus.lakoocha Lakooch
Roxb.

Azadirachta indica Neem

Brssia latifolia Roxb. Mahun

Careya arborea Roxb. Kumbi

Oedrus derdara Deodar
I-audon.

Cuprossus torulosa CYPress

Don.

(2)

GRoUP-ORDINARY.

Species for TemPoratY
Structwes.

(4)

Abies pindrow spach Fir

degle marmelos Bel.

Ailanthirs grandis Gokul

Anisopteraglabra Kaunghmu

Bischofiajavailica Utiatn
Blume.

Boswellis serrata Salai
Roxb,

Diospyros melanoxy- Ebony
lon Roxb.

Duabangasonnera- Lampat:
tioides Ham.

Garuga pinnata Roxb Garuga

Heterophraguma Palang
roxburhii

Juglans sp Watirut
Lophopetalum

wightiamum

Machilusmacrantha Machilus
Ness.

Michelia sp.
Miliusa velutina

Morus sp

Myristica attenuata
Wall.

Picea morindabink
Polyalthia fragrans
Pongamia glahra

Schima rvallichii
Choisy

Shorea assrmica -
Dyer.

ivlakr

Sccoad Choicc

(3)

First Choice.

Adina cordiolia
Hook. f.

Albzizia procera

Anthucephalus
cadamba Miq.

Castanopsis hystrix

Cedrala sp.

Chukrasia tabularis
Adv. Juss.

Dillenia sp.

Holoptelea
iltegrifolia
Planch.

Mangifera indica
Linn.

Mitragyna parvifolia
Korth.

Pinus excelsa Wall

Pinus longifolia
Roxb.

Phoebe sp.

PterosDermum
acelifolium willd.

Stereospermum
cheleonoides DC

Swintonia flrribunda
Terminalia arjuna

Bedd.

Termi'lalia
mwlocarpa.

Heuick et Muell.
&&

Ilaldu Artocarpus
€hsDt tha Rorb.

Safed sirsis Brid€lia r€tusa
sort!&

Kadam @lophyllum sD

ChaolaSh

Kasi

Poon

Rudrak

Chestnut

Toon

Chickrassay

Dillenia

Kaqiu

Mango

Kalm

Kail

Chir

Bonsum

llathipalia

Padri

Civit
Arjun

Hollock

Dalbergia
Roxb.

sissoo Sissoo

Elaeocarpus
tubcrculatus
Roxb.

l,agorstrqcmia
floscreginae
Retz anc Lagers-
troemia
hypobuca Kurz.

Pyinma

jarul.

Podocarpus sp. Thitmin

and

Dlabergia latifolia
Roxb.

Dalberga latifolia
Roxb.

Balbergia sissoo
Roxb.

Gmelina arborea
Linn.

[tardwicgia binata
Roxb.

Ougeimiadal ber'
gioides Benth.

foctoa dix Lio.f.

Rosewood
(MP.)

Rosewood
(Malabar) Arm

Banati

Champ
Domsai

!\'lulhern

.lat ir!k;r r

Spr ult
DetJ:rt;
Sa kvat ni

Ch,laurr

Keora
White
Bombrr.
Vellap!o

Sissco
(uP)

Teak
(MP)

Gamari

Anjam

Sandan

Sonneratia apetara
Terminalia rrrocera

Roxll.
Vatcria indica Linr.
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ilpecification for T'ansparent sheet Glass for Glazlng aad Framing
Purposes. : .

3. Sam\ling : '

3. l. Representative samples ofsheet glass shall be drawn as pres-

cribed in ApPendix A.

4, Rcquiremcnts I

4.1, Quality of Glass:-Shall be reasonably free from blisters'

,to,,"., r"-*t"ft"s and bubbles so as not to disturb the visibility through

;; ;l;-t. Blisters exceeding 4 mm' shall not bo present' Blisters less

tfron + .rn, if present, sh,ll be less than 30 per square metre and shall

il.-"f"iti, uniiormly di:tributecl. Bubbles below 2 mm' 4eed not

bc considered.

4,2. Waviness:--'JTh6'sheet glass shall not show any distortion of

f lgfli'fro* its prrallel nature when tested accordiog to the method

prescribed in Appendix B'

4,3. Tolerunce on Cul Sizes : -':The cut sizes of sheet glass shall be

*,thin the, following tolorances, on both length and width of the

Presclibed cut sizes :-
Thickness. Tolerance on cut siz''

mlm. mm'
+r.5
-12'O

4.4 Thickness:-The thickness of sheet glass when tested according

to 
'it. 

rn.ifr,,O prescribed in Appendix C, shall beas follows' withio

the tolerance indicated against each :-
Thicknes,r. Tolerance on thickness'

mm.

t7

A-1.1. Zor.-All the shects of glass in e cnnsignment tetotgirg to

the samegrade, samesizein widthaadlength, same thickness and

the same batch of manufacture shall coostitute a Iot. If the consign'

ment is declared or known to consist ofsheets ofdifferent grades'

sizes, thickness or different batches ofEatrufactur€,the sheets pertain'

ing tothe same'grade, size, thicteoss and batch shallbe grouped

together anrleach such group shall aonstituto 8 sq,arats lot.
A-l.2. Samples shall be tested from eaoh lot for ascertaining con-

formity of thesheetsin thelot totherequircments ofthis specification'

A-1.3. The number of samples to be tested from a lot shall be in
accordance with Col. I and 3 of Table l. These samples shall be

drawn ai random from theunitsin thelot.

A-l .4. In order to ensure t he randomness of selection of the sanrples

from the lot some random number table as agr€ed betwe€n thc
purchser and thevendor shallbeused. In casesuc,hatableisagi
4vailable, the following proedure shall beadoptod.

A-i.4.1. Arrange att the sheets in the lot iD a syst€matic nanntr
and starl ingfrom any shcet count them as l, 2, !r' etc.,' up1o r sr d

so oD. Everyrth sheetthusc<unredshallbcdrawn from the tot 1o

give a sarnple for test, where

N bding thetotalnumber.r.*l;Ifr"lot and n the numter of
sheets to be chosen (sec A-1.3) .

In casc r corrcs out to be fractional numbr' its value shall te
taken to be equal to the integral part ofit.

A-2. Criterion for ConformitY z

A-2,1 Tests on thcse samples for ascrtaioing the conformit y of the

lot to the various requirementslaid down in 4 shall be dcne in two

stages as shown in C-rll. 2 of Tsblc I. Any sheet of glass not

satisfying the requirements prescribed in this standard shall be

:onsidered as defoc'tirr.

L-2.2.At the first stage of testitrgiflfuenumber of defectivesfound is

lessthan or equal to the corresponding acceptancenumber shown in
Col. 5 of Table I againstthefrst$age, the lotshallbe a€rc€pted

as confolming to the specificatioa without further tesing'

A-2.3. ll the number of defectivps is greater than or equal to the

corresponding rejecl ion numbcr shown in Col' 6 of Table I against

t he firsi stage, t he lot shal I be rejecte d without any further test in g'

A-2.4. If the number of defec{ives lies btween the acceptance and

t he reject ion number, a second sample consisting of as many sheets as

showninCol'3ofTabellagainstthesegondstageshallbetested,
The total number of defectives in the combined sample (that is, the

Lstsr"r,lts of the firstand second samplestaken together) shal 
.

then be compared against the acceptancaand rejection numbers o '

the second stage ofsamPling.

A-2.4. 1 The lot shal I be accepted as oonforming to the requiremenl s

of this specifi cat ion if t he number of defectives found in the combired

su.pl"s i. not more than the corresponding aooeptance number' The

lot suatt be rejected if the number of defoctive sheets is equal to or

greater t han the corresponding rejection numbers'

Tlars tr-CmrERIoN roR 8:Sffi 
Ar DIFTERENT Sraocs or

(C lauses A'1.3, A'2.1, A'2'2', A'2'3, and A'2'4')

Rejec-
tion

2.5 and below

3.0 and nbove

2.0
2.5

3.0

4.0
5.0

5.5
6.5

+0.2
+0.2
+0.2
]Eo.2

+0.2
+0.2
+0.3

5. Packing and Marking'- 
S.t. paiking.-The sheet glass shall be pa'cked as agrted betweoe

the purchaser and the supPlier'

5.2 Markittg.-Tire packages shall be marked with tle name and

,ir. of tt" rnaierial, and the name of the manufaclure or his trade

mark, if anY.

5.2.1 The packages may also be marked with an identification

,ri.['i" 
-*Oi, 

or oiherwise to enable the lot of manufactures to be

tracedback from lecords.

5.2.2TbapackagesmayalsobemarkedwiththelSlCertification
Mark.

APPBNDIX.A.

(Clause 3.1)

Sampting of Transparent Sheet Gl4ss'

A-l Scale of Sampling:

A-1.0. Samples to asccrtain conformity of a consignment of sheet

slass to this specificat ion shal I be selected so as to be repres€nte'tive o

in"*o.igo-"ot. Samplesdrawn incompliancewith an agreemen

*,*u.a 
-the 

purchaser and the supplier to evatuate the various

Jtraracteristics of the sheets shall be hetd to be representative ofthe

fot. In caseof dispute. thefollowingsampling scheme isrecorm'

endedto serveas a guide.

Int size.

0)
Below 200

200to 500

Over 500

Stage.

(2)
First
Second
First
Second
First
Second

Sample
size.

(3)
7

t4
l5
30
25
50

Combi- Accip'
ned. tonce.

(4)
7

21
15
4s
25
75

number. number.' (5) (6)

l5
45
37
67
5 ll

l0 1l

1 ,., ,... . "

i';,

.l
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B-l Apparutcs
B-l.l Quality Inspectbn Box.4he quality inslr€ction botr 8,r

shown iu Fig. I consists ofthefollowingparts :-
*l.l.l Inqectbn Box.-The inspection box is made of woodco

planks or sf mild steel sheets to the dimensi ons shown i a Fi f I-A. TLc
iasideof the boxis paiotedblack.one tluorescent tubclarp l2Ocrn
longis fixed vertically at the backiu thc centre of tlc bcx. Two
con@ve tinplatesolplasticreflectors (SeeFig. I'B),121 r lort
painted with black stripes in a white background are loultca,.rc
each at the back corner cf the box. Each ref lector is tr.viaca
withseven equally spaced bulbs ofrh wattg.

Brl.l.2 Frome. The wooden frame to hold tho shcot 3lassfer
iaspection shall be made to the dimensions indiceted ir Fit. I{.
Thc slits on the top of the frame may bc of a eize euitcd to tlc tlick-
ness of the sheet glass to be tested.

bl.2 Assembly.
B-1.2.1. On a plaae truly horizontal floor is painted e wlitc striPt

J0 mo wideaodabout 180 cm.looS. From thc centr€oftlis lirc,
are markcd radially 5 strip€s cach 50 mm, wide and 90 ca lo3 et
anglesof(300600 9@ 120 and 1500) (seeFig. I-D).

b1.2.2. The box is placed on the flool in such a wry thtt its
centr€ lioe i s along the first long stripe a16 that its ccrtrc ccircides
with thecentreftom which theother painted stripcsradiete.

8.-1.2.3. The frame is placed just in front of the box so tlat it is
p4rallel to the b.rx.

&2. Procedure.
B.2.1' Mount the sheet glass on the frame so that it strrlc cr(rjDl

vcrtical. Switch on the fluorsecent tube lamp and th. otlcr hrps
in the inslFction box. Viewthe black stripcsatthc arrcrofthG
tnx thregg6 tfueg!4ssfrom the 30o andthe 1500 lincs.

bz,l.l Carry out the test along the direltion of drew rr *ll ir
thcdirection perperdicular toit.

B-2-2. The sheet glass shall be regarded as not slowirt eiy
distortion er lpxivs€ss, if the Uock stripes appcar truD prrellcl.

APPENDIX.C.

(Clawe 4.4)

DsBTMD{rttox oF THIcKNrss.

C-l Apparatus,

C-l.1 Screwcatlipcrs with an accuracy of 0.01 mm.

C-2. Sheet Glass Sizcs.

C-2'l For the purposeof deter.,or* thickness, s6eet glassshell
bc divided into the following throe cateStories:-

(n) Upto 60 united cm;

1D) Frcm 60 to 120 united cm ; and
(c) Over 120 united cm.

/Vote -United cm means half the perimeter of the sheet.

C-3. Procedare.

C-3.1. Marking of points-Draw twe diagonals across tlc rcctan-
giular sheet and mark pcints, I, 2, 3 a1d 4 by screw caltipers as
shown in Fig.2.

C-3.2 Determinotlon of thlckness.-M€asure the thickress of thc
sheet at the points indicatedbelow:

(a) Sheets upto 60unitedcm -Any one of the forlr poi6ts
(6) Sheetsfrom60 to 120 uoitcdcm Points I and2, or 3 and4.
(c) Sheetsoverl20 unitedcm All thefourprintr.

G3.2.1 In case mor€ than oo€ mcasutlntat is made undsr G3'2
rcporr the averagp of the moasurpd valucgaitFthicttEss of thc shoGt.

Ernrcr nolr I.S. 3C87-I965.

Spectfication for wood particle Boards knedium density)

for general parposes.

2. Terminology :

2.0. For thc purpose ofthisstandard, the followingdefinitions shall

epply and for definitions other than those given below, reference may
bc ralc to I.S. 707 1958.

2.1. Ailititc. ArV material introduced prior to the final consolida'
tior ofa boardt6improve some propertyof the final board. Fillers
tra prcscrvdiware included under tbist€rn.

2,2. Bh&r.- Organicbonding agent used to bond togptber the
pstichs in e particle board, usually a synthctic resin based oa
plcrel formaldohyde or urea formaldehyde.

2.3. Extrusiowressed prticle board.- Resin-bonded Particle board
rarufactrred by mixing wood particles of predetermined sizes and
slapcs witl syrtheticresins ofthe phenol formaldehyde or urea formal'
dcbyde typ.s and curing and pressing while the mix is being forced
thrcusl ar cxtrusim hot planten press, pressur€ being applied in the
dircction of the length of extrusion which tends to orientate the wood
particlce considerably in a directic.n at right angtes to the direc-
tior ofcxtrusion.

2.1. Fht-2ressed Farticle Board.-Resitbonded particle board
rarufrcturcd by nixing wood particlos 9f pre-determined size s and
shalcs f,,itl syrthcticresins ofthe phenol formddehyde or urea formal-
&Lyac typcsardcuringandpressingin a parallel platen hotpress of
thc usuel rultiplatcr typc but may bc pressed in a continuous baod
tyrc of prcss. Thc applicd pressure perpendicular to the plane of the
Boerd wlicl orientates the particles mainly with the larger dirnensioo
parallcl witl the planc of the boatd.

L5. Formation (formtnd ---The laying of the blended mass of
particlcs to forrt a rnat for particle board.

2.5. Mutli-Iayct Partlcle Board.- A board made of several layers
of likc retcrial in which particles of different shapes and sizes
rrly bc uscd in diftrent la,,ers.

2.7. Ptrtlcles. -Distinct partlcc or fraction of wood or oth€r ligno-
ccllulosc ratcrial proOuoed mechaniclly for use as the aggregatc for
r Frticlcbeerd. Thismaybe in theformof fl4ke, glanule shaving
splirtcr erd slivcr as stated bleow .'-

Fbkes,-S,pially madc thin flat paftieles, with the grain of the
wool csscttielly parallel to t[rc surface of the flake, prepared with the
cuttirt ectie,e of the kni te in a plane psrallel to the grain but a1 ao
antla to the axisof the{ibre.

Granab.-A particle in which the len8th, width and thickness
.ro arprodDdf oqoal, such as particle of saw-dust.

Sfrru&ry.-A tbin slice or strip of wood pared off with a knife
plancorctlororttinginrtruntnt, the knife action brirg .pftex.
6etcly doegthcaxisofthefibre, such astheshavings produced in
plarir3tlo surfacc of wood.

s4,lllltcr ottl sliver.-Particle of aearly square or rect:ngular
cross-scctior withlenglh perallol to tho grain of the wood of at-
lcest fcur tincs the thickness.

2.8 Partlcle fuard,-Aboatd maoufactured from particld of wood or
othcrl i gao-cll ulose materiat, for example, f I akes ; grant l es ; sh avi n gs ;
sl ivcrs, sBl intcrs agglorn€r8tcd, formed and pressed together by use of
an orgeaic bindctogethor with one or mcre of the agents, such as
heat, pr€lsure, moisture, s catalyst etc.

2.9 Shgle-laycr parttch Burd.-A Board made of one uniform
leyor ,rl : r'ticles ani resio mix and prodominantlyof uniformtexturo
nJ stregnth in t howholedepthoftlrc board.
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2.lO S i z ing mater ial.-Alum, wax, resin or other add i t i ve inl r odu-
oed to the agglomerate for a particle board prior to forming, prima-
rily to increasewaterresistaooe.

2-71 Three-Layer Particli Board.-A particle board made of three
layers of particles and resin mix, usually with fincr and thinner
particles for thetop and bottom layers and ooarser and biggr:r particles
for the corelayer. A threlayer board may consist of corG of one
speciesand theoulerlayers of anotherspecies. Resin conleDt -in,a
threeJayer board is usually higter in the face layers than in the
core layer leading to a srndwich construction with stfonger and
denser skin.

3. TYpes.

3. I Tho particle boards for goneral purposes shall be of t'our-t ypq,s

thrt is, flrt pressod, singlo-layor type; flat pressed, throolayer : typc
e(: r,rrion pressed, sotid typo; and extrusion, pressed, tubular-core
type. The lerigortion of perticleboardsfor general purposes sh3ll
be based on thetlpos a8 girron io Table t .

TABLB l: Drgoxrmox oF pARflcLE mARDs roR
GENERAL IURPOSES.

7. Dimensiots and toleronces.
. 7. l. The ; izos of wr rd p lrticle boards shal I Sonerally be as follows :

Length.-4ES (4to), lcs,Sg!), loo, 2Z9l{q? 210,-#q_-150,

120, 100, and90 cm.

- ' Wfih.-180, 150, 120, 100, 90, 60 and45 cm.

. Norqr-Valuos which aro und.erlined are multiples of the 30 cm
rmdulo forluilding boards.

' 7.2, ?hic cness.-The thicknoss of particle boards shall be as given

ttolow : 6,9,12,16,19,20,21,22,25,27, 30, 35, 40,45 and 50 mm'

7.3.. Ottier thicknesser or sizes mry be manufactured on special
dernaril its spcifiod by the purchaser.

7.4. Toterances.-Tho following tolerances on the dimensions of
frnishod borrds shall bo permissible.-

. Dtmercton. Tolerance.

(a) I.ength:
Above 150 cm.

(z)

*9rm
+6mm

*9mm

*,6mm

t2.5 Per cent,

+ 5 per cent.

(l)

Serial nonfur and type.

(i) Flat prossetl, single-layorboard
i) Fht pressed, three-layor board

iii) Extrusionpressod,solidboard ..
( iv) Extrusion pressed, tubularcore board

Desigwtion.

FP SI
FP TH
xPso
XPTU

Upto 150 cm

(D) width.
Above 150 cm

4" Materials:

4.1 Any species of timber, which is found satisfactory, may be

used for product ion of particle boards.

4.2 Adhesive,-The adhesive, used for bonding purpose, shall bo

either of:

(a) BWRtYPo,
(6) WWRtYPe'or
ir'l Uoextended CWR type oonforming toISI 848-1957

4.3 Siztne nuterlal.-Paraffin wax dissolvd in mineral spirit or
rlternr'ively e.n'rlsi0od with water or meltod shall be usod as sizing

material.

5. Maflufacturc.
5.1 Wood particles for the manufacture of particle tioards shall be

produoed by cutting the specified timbers into shavings, ' flakes

splinters or slivers on a suitablo chipping machine' The wood

particles shall be dried in a nrechanlcal drier. The dried particles

shal t be graded to required uniform sizes and thorou[hly bl€ndcd wit h

the requisite quantity of specified binders in mechanical mixers or

applicatols. Therequiredsizing meterial may be added at this stagp,

either mixed with the binder or separately introduoed into the mixer.

Care shall be taken that the moisture content ofthe binder does 'not

increase the moisture content of the chips. The well-bleir-ded chips

are then formed and pressed into penels by passing.. into 
.t hc pressing

machine under controlled heat, presure and time con4iticns.

5. 2. Io c rso of threo-laye particle boards, tho o@.struct ion shal I bo

rrcll-balanced ablut tho contral platre. [n casoof a singlolayer
particle board, the patticlos shall bo uniformlv laid. care shall be

iakcn thal no astm ootric graditg ol c'rips takes place'

6. F[nlsh.
6.1. The particlebrards shallboof uniformthicknoss and uniform

deosity throughout tholen$h and width of tho boards' All particle

boards shall bo flat. Both fams of tho partiolo board shall be saoded

to asmodh finish. Thssanding, whcngivcn,shallbc uniform on

toth thosurflm.

Upto 150 cm

(c) Thickness:-.Abav=25.mm

' 
7 .4:.1. ihe tengthr of tho two diagoaals of a wood particle board

rootangular panel,' shallnot difrer by more than 2.5 mm maximum

7.4.2. the edges ofthe board shall be straight with a tolerance of
3mrtr,

8. Physlca I Clumctetistlc s.

8.1. Dt,rsity.-Tho m:an density ofthe boards, when testedin
accordanc€ with 10.3 shallbe between 500 and900 kg/ms The density
shallnot vary fromonesampleto another by more than ten percent
of them€aa denoity.

8.2. Moisture Content.-The mean moisture content of the boards
when l:termined in accordance with 10.4. shall not be less than
7 geroent and not more than 16 per cent. The moisture content of
iriCrvidual test spectmen shall not vary frqm the mean percent age by
morethan + 3 percenr.

8,1. Water Absorption.-Themean waterabsorption of the boards
$,heDtested as described inl0.5 *tallnot exceed the prescribed limit
giv€n io Table 2 for various types of boards after both 2-hour and 24

hour immersion.

8.4. Swellinginwiler.-Tlre mean swelling in thickness, length
andwidth. whs, testedas describ:d in i0.6, shall not exceed theli nits
given in Table 2 for varlous types of boards.

5.5. Svcllhg ducto$rface absoryndon:-The mean swelling in

thickn€ss due to surface absorption, when tested in accrdance with
10.7 shall not exceed the limits given in Table 2 for various typc!
of boarde.

8.6. WorlcafiUty.-The particle boards shall not crack or sprrr

when drillcd, sawed and naited perpendieular to the surface.

Non.-Rccommcndcd prccautions for storing, cutting and work

i or with partidr boards arc dvGa tn Appendix A.
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lypes oJ Boad.

Single-Layer
5

r:

l

s
N

(l l)
90

{l)
flat Prcsscd,

Board gPg).

flat Presssd,
Pacicle Board

+10 a0 80

+r0 45 80

512

512

9

1

(12) (13)

E O.l2

3 0.12

12 0.12

4 0.06

Tbree-Iayer
'(FPT).

Sxtrusion Presscd, Sttid Particlc
Board (EpS).

.,&trusion Pressed; Tubular
Partblc Eoard (EPfD.

5

5

34

ll0

20

l0

Specifrcatlonfor Antmal Glue lot Genqal Voo&tOltry.
purposCg.

2. Matertal: t,

2.f. Tho glue shall bo propared from skin or.bono msbrid.. It
r_hall bo supp-lied in tho- lgrm,of shets, crtrcs, granulc, pcrrlg
{ekcc or powder, or in a kibbled form, as spedicd by tho purchrsor.

. .t ..

.3. Rcqulrcments :, ::
3.!. Fioa! samples.for tptingrrhell ttc prcpsrGd in acordance,

-with Appendix A from tho samplos selooted as spoci0Gd in 4.2. to
-+4. Thcse final samplos sball be subj,3cted to tho tcsts spocifi€d
in 3i3 to 3.8 for the rerfuireheats spccified in tho ftcpGctirn clausGs.

3.2. Obw.-Ite odour of a frcshly,prepared hbt solution of
otcelge,sball not bf ,obj.oflonbb. : ,:1 : ,

'') i'i,', : ;
1.3. Keeping quality,-Wheo tested by the method doecribcd in

Appen<lix B, thg glue-shall [9en not less. th4n six days d159ut evidence.if riquefa.11rn,'putic,flctjCa or nerr!$.powrtu 
l"i

!.4. Storage Prcpertlet-"lha glue shall retaig -dl thp proDorties
tpecif,ed under 3.2, 3.5 to 3.8 for atleast 12 montbr from tho diie of
,marilfactur€i ryhgn mdrid io a eool"drf..0laoc. '' :. i.

- i.1, r,.1 j .,.; ''',i'..,;,, : :

l5;'Molstw,bQinten.{.i.. t ".) i- .ii : : ',

3.5.f . Tbo 8vor88p n<rlitruo content of thc gluo, whoo'dctirmiistt
ty tbo mo|hod dccrlbod h Appondix G shell bo not grcater than
{4 po cont and nolodlvldual valuoshaltbo grrcatcrthsn 18 per cont

Norr'-Thc veruop for r{nioum mo&rftu of ruptruo,FbuH bo trhrltiplicd by o.g, when ttc thickncsr of tb€ bonrd Fre.dE 20 mm"
:

&rrr.rcr ilor I.Sr t5Fl969. 3.5.2. Should the averag{moisturc cooteot bo more thin 14 pc
c:nt (Eot to exceod 18 per cent under aoy circqmstinee$), ths suppiior
shall makc good th€ defcjoncy.io the weigbt d"tiver"a i" lhe J"r""rstatod below: . -

Ite weight of tho-oaterial delirrored (as weighed on delivery
86

shall tre equrl to N-
I(xLM

lVherc N-nonioal weight of tho cousigiomoot. ordercd, end-
M:averagp petccntags moistui *o*r. r----' !--

3.6. Chtortde.-:the chloride conteot shall not exaeed 2 Dercen+ 
l

caleulated as sodium chloride, whcn dotenir.a-iy iUI ;;,ti
' 

-3.7. Reocfion,-:fho ptl.value of tho gluo, who.n determined by
tho metbod describod in Appendix g; sball 6u oot fr*. tU;1.d
nor tbhpr thao 82, :

, 3.8.,Oterlap jotnt werrgth in Longiludlnal Sluar.*Tb,e ave,rag! ,

, faitingload of 6ve tot spocimens, prcporod aad bstcd by the ."til&,,
described in Appendix F, sball bo mt 16r tturn,tls ie. ------.
4. Sampllng:

4.1. Representativc samples of tho animal glues shall be selected.
in the manner.speciffd in 4.2 to 4,4. .

+,2. fleet and- Cale Gtue.-6 number of cqotainer shall bo,,,
selccted for samPligg from various partr Of ttn consignrnent io ,o"n i

. matroer that complete reprcsentation is assurcd. The number o G .

containers to be samp_led shall bs inlcoordance.with ]able 1.. '.

. 1 , , Te,nr.s I ; Srr,rr,nco.ot sFsBr AND c4rq g&u-s.

*,*611 efcontainQrslnrhe . Ngrrrbq _ol eouqilGfi
.-.. Qolsignnenr. to b/ sqwl9\ ,, :
6"{Ode ": .:1 . . t.. ' : ,. *,. .. ..,., .; i*, ....
5l to lfi)
tOt to 500
JOl to 1,000
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4.2.I. ln tho casc of containors of oot lcss thln 50 llL of glue

he w;ight of sanple drawn shall be not lqs than 1 Kg. where there
s only one container, and not loss than 0.5 kg' ttom each container
n othor instaaces; in th€ case of containers of less than 50 kg. ol

glue, the anorrnt taken shall be proportional.

4.2.l.l.Eacir sample iocremeot shall consist of the whole or

equal proprrtioos of not l€ss than four sheets of cakes, which strall
bo representative of the contents of the contaiuer.

4.3. Powilered, Pearl, Cube or Graaulated Glue,'Glve in tbeso

form shall be sampled in the same proportions as prescribed for
rheef and cake glue. Each incrernent strall tre taken by means of a
samPliog tube sccop, or similax tool, to eDsure glue being takss 1..,
the top, middle and bottom of the contiiner

4.4. Flake ard Kibbld Glaes'-Glues in these forms shall be

8ampl€d ia the same proportions as Prescribed for sheet and cake
glues, the 0.5 kc. proportions taken from each,.containcr being as

roprcs€ntativc as Possible.

5. Instructionlot use z

5.1. The manufacturer s6all state in his instructions the method of
prcparing the glue for use.

6. Packing and marking z

6.1. Packiag.-Unless otherwise specified, tho glue shall be packcd

in suitable quantitios as agreqd to between the purchaser and the

supplier in guany bags with alkathene liner.

6.2. Marking.-Each bag of aoimal glue shall be legibly aod

irrdelibly mirked with the followiog information ;-
(a) Manulhcturo'8 rurre or tradc'mar\ tf any ;
(6) D€scription of ttro material;
(c) Yeer of ,[anufacture; and

(d) Batch number.

6.2.1. Ea0h bag may also trc marlrod with tho ISI Certificotion
Mark.

ExTs,Acr rnorr,r I.S.'1835-f968.

Spectfrcaion lor polyv'inyl acente disperstotufused adhcslvcs for wood.

3. Material:

3.1. Ihc prlyvinyl adhcsiv€s covered in this statrdard shrll bo

based oa pilyvinyl acotato diepersions.

4. Xeeptug Wallttcs z

4.1. Tho arlhoivcs shall comply with thc roquiremcot3 spctiod
in 8 after th€ samo hag boen storeil ia tho original closod cootaino
rmodiag to tbc manufdurer's instructiotrs and up to the dsts
rcommcnded bY the rnanufactuer.

5. Instuctiow lor use z

5.1. The maoufacturer shall furnish dated and lvritten instructioDt

dcailing tho mannor in which the adheive or recommeodcd combina'

tiod of adhesivo with aoy modifier or €xtender that be a€c68at?

is to bo used. Thcse instnrstions shall cover in particulat tho follor'. 
iDI :-

(a) Stuagc of adhcivo in original gealod containors :

(D) PrepaBtlon for uso of thp adhosive, m€thod of mixlng or
dilution whero omsr,ry, typc of mixtrms and apparatus for usc ol
tdhoive and otha'oossaryprcca8lot for handlngof thc adhoslwt

(c) Rommcndrd control nffiu, drriog thinoioS' if rnnbd

42

(d) Complete recommendod applicationprooedure includingl
surfaae clening pro€edura, the recommondod film 1[icftap$' rangB
gpr€ad d6ir€d, number of coats, mothod of cloaning tho equipment
rod re,:cmrnondcd method of application in particular tho followingi

(l) Rmgc of moisturo contcnt of wood;
(2) Proparatioa of wood surfaaes;
(3) Methods of applicatioo,.such as single or double spread i
(4) Normal amounts o.f spread for single glue.linc ;
(5) Maximumand minimum open and closed assombly timos ;
(6) Recommended rango of pr€xsurgs in kg/crnt ;

U) Poot-trcatilont of finished product;
(8) Cleanins of containers aud test;
(9) Typc of othor materials that can be elued to wood or to

each other and.sp*ial procautioos that may bo neoessary of tempera-

ture to which tho adhosiw in any gluo line may be subjectod and thc
minimum and oaximum time for which pr€ssure shall be Esintain€d
on unstresscd joints at temperaturd within th€ range;

(10) Setting time and settirfg conditions including recoonsnded
rangp ;

(ll) Mcrhd of correcting viscosity or scum formation; and
(12) Safety prccautions for tbe workmon, if any. :

6. Sanpline.

6.1. Thc sampling of pclyvrnyl acotate disporsion-basod tdhcivoc
is vory importaut. Most of the polyvinyl acctate dispersions tend

to settle anJ this soparation increas€s with particle sizo. Boforc
sampliog bulk metorial shalt be stirr€d thorougbly to mate ir homo -
gpoeous.

6.1.1. Saopling sha4 be dooe as given in Appondix A.

6.1.2. Each sanrpl€ shall comply witb the requiroments laid dowo
in 8.

7. Tesrtng;

7.1. All the methods of tostsfor polyunyl acetate dispctsion'basod
adhcivos shall bo dono as givon in Appendix A except the method
of test for gluejoint which shall be done as given in Appendiccc A
to E of I.S. 851-1957.

8, Rcltttcnunr lot tctt:

8.0. Tho t6ts sball bc carried out on oach of tho samplca and tho
sample shall cooform to tho test roqui&monts as givco io 8.1 to 8.7.

8.1. Solld Content:-Tho solid rcin contot of tho adhocivo shall
not be lcs then 50 percc-it whon totod in acordare with Appcodlx
A.

8.2. Ytscorttl.-{hs adhcgivo shsll havo r vircaity not hlt tbtD
6(X) and not mue thsn l2m ccntipols as ddormlnod by tat! lsid
down in APPondix A.

8.3. pfl Ydp.-.Tbc pH valuo of thc edhpciw whco togtd ir
aocordan€ with Appcodix A ehall b,c not lcss than 4 and shall not
be more than 7.

8.4. Btlk Dcnsity.-Thp w,eigbt pror litro of tho 8dhGsil,o whcb
tcsted in acc)rdmcc with Appmdix A shrll not bo loss than 0.90kg.

85.. GtF t&tt Strcttsrh:

g.5.1. Dty Sttc@h.-The avorago failiu'losd of e ao of si8-
test pieccr prcparcrl by thc Dethod speiflod in Appendix B of Lg
851j957, ccnditimed approximetoty 6 spcciflodin Appoilir C
of I.S. 8 j t-l9 jT anal whcn tosted b!, methrd dogcribed in Appo ndix ID
of I.S. 851-1957isha[ bc not lcsc thsu 100 t5.
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8.5.2, Resisnnce to MicraOrganis,l,, Micrological lesrs.- Th3

purchEser may specify aoy resistance to micro'organism of the adhe-
jivu. A generaiguide for testing the reistance to micro'organism is

rivon in Appendix C of I.S. 851-195?.

8.6. &rty Strcngth Dev2loptwt't.- The averagB failing load of a

set of six test pieces prepared by the method speci 6 cd ia Apnendix E

of 1.S.851-1957 using wood test slips and glue at 27"*2'C, kepi
undei pressure for two hours at 27o lz"C as gpcci 6ed in Appendix C

of t.S. 851-1957 apd testd imrnediately after release from clamp;

ty the method describe<l in Appendix D of I.s. 851-1957 shall be

oot less than 60 kg.

A.7. Stability.-The adhesive shall meet the requirements for
:s6lid esateatl viscosity, ptl, rvcight per litrc, and adhesiw strength

.at alt thetime within the storage period'of adhcsivc as recommeoded

ty the rnanufacturer and at t6e specifid upper limit of temperature.
^The manufacturer shaU certify that the product has been tested and

meets this requirements of stability.

g.B. lt/ork:ing Cottsistency.- The adhpsiw shall be of consistency

f,or brusning or roller application. If a different worting consistency

Ir {ockcrt tho adhcsive shall be capable of being a{iusted tbr its
viscosity by tfie addlition of a small amount of water according to rbe
instructlon sheet of the manufacturer.

8.9. Teweratwe of Set.-Tbe awragp failing load of a set of six
test pieces prepar€d by the method specified in Appendix B of I. S.
851-1957 using wood test slips and glue at. 10":t2'C, kept undcr
pressure or24 hours at 10o*2oC, released from clamps andfreely
expose(te the air at 27"+2oC, for feul days shall be not less than
60 tg.

8.10. .Rerrl,rrance to Sustained loatl.- Support the te6t piece (pro-
pared and conditioned in aocordance with Appendix B of
I.S. 851-1957 laterally by means of small pacting pieces, between
theframes of t5e.;;t.. as showr.in Fig. 1. |f qecessar], use a srnall
gaugp to locate thejoint correctly. Place thejig and test pieces in
the conditioning atmosphere.

8.10.1. Suspend the top frame from a suitable support, apply a
load of 25 or 45 tgf to the bottom frame, and note the time taken
bcfore each joist feils. The load used and the mean failing time of a
gfoup of ten test pieces shall be r€ported.

Nors.-The mean faililg time will be specified when test dara is
avai Iable.
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EryRAcr lRoM I.s. 1658-1966. ' 'i

Specif,cation for fiSre hardfuards.

2. Dpes :

2.0. Hardbcards are generally classified into the following thre
types acccrding to their mpthod'of manufacture, density and other
olabd mrcchanical and physical properties:-

(a) Medium hardboard,

(6) Normal hardboard. and

(c) TemPered hardboard

2.1. Medium hardboard: A homogeneous fibre building boaid
thaving a'deniity exceeding,l80 kg/m8, but not exoeeding E@ kg/m8.

!. Dimensiow and tulerances z

3.1. Thebcardsshlllbe roctangularand, unless otherwisespecifi66

cball have square dges. Tbe lengtbs of the two diagonals of tho

board shau not difrer by moro tlran {3.0 mm per m€tre l6ngth of
ttp diago;.a,!.

3.2. Thickness.-The thickness of hardboards sball be as givon
iir Tabte l. The rnean thickness shall be determined by the method
dacribed in Appendix A.

Terr.r 3-RrquRErGIyB or EARDpARDI.

Bending strength.

Rr*$P
€BE$.r
€sx$

\
o
a

e+

t
s
E
!,
$
Rs

i
S)€
lt

s
V)

Mo&tbssfilvp1Y7 ,
Min Awfig t

In-dividual kelcml.
kglcm|; 3 

ESE'

(l) (21

(i) Medium hardboard

(ii) Normal bardboard
2.2. Normtl htrdboard. -A bomogeneous fibre building board

toving a density €xc€ediDg 800 kg/m8, but not €xcecding 12@ kS/m8.

2.3.7sapeied hardboard.-Hardboard which has , been further (iii) Temperedhardboard

. freated in rhe clurse of manulacture to increase its densily, streng$b

aod water iesistance.

kslt*.
(3) (4)

480to80 45

') 800 to 1200 225
I Grade A.
Itoo to tzm lso
J Grade B.

(5) (o

4V

3o

1200 Min 4SO
GraG A.

1200 Min 300' Grade B.

l
J

300

2@

600

4(n

and

2@

twisting4.2. Information on accelerated ageing tcst, cupping
hst and moistur€ conteflt test is given in Appendix D.

5. Marking:

5.l.-Each hardboard shall be legibly and indelibly marked witb
lhe folouaog information :-

(c) t{rrre of manufacturer or trademark, if any ;
(6) Datc of manufacture ;

(c) Typeofboard; and
(d) Thickness ofboard.

. 5.t,1.-Each board may also be marked wrth '.he ISt cert)ficatior*
Mark.

Te,s|.e l-TEcBEss or EARjDDDARDT.

Dpe. Nonlrul thickness.

mn.
(l) (2t

Modium hardbcard 6, 8, I0 and 12

Normal hardboard ')

Tcmperedhardboard J ' 3,4 5,6 and 9

3.3. ,,yidth and length.-'1he width and length
rhall generally be as given in.-Table 2.

Trq.e 2-WrDrH Ar.lDrrNcrH or HARDBoARDg.

Type ttridth. Length.

(l)

+0'6

APPENDIx.A
.i0.3

(Clapses 3.214,1,7.1.1, E-2'2 ad E-3.3)

of harriboCfft I.:"
DIBASUInm{TS Or DU|rrWSrOns trp Drxsny.

A-l- Dc*irimtion ol Thlckncssz

Tolerorc.
mrn;
(3)

Tolerance
on lcngth
and vtdth

Max.

(4t

mm-

(3)

m,

Q)

m

, -A-1.1.-Thctbi€kooes of eaph spocimmshall bo mgurod to an
apc'uracy of 0.Cl mm. for spocioeos lossor ogual to 7 mm. thicl ao&
1q Q.Q5 mm. for specimens more than 7 mm. thick. fho moasuremmt
shall be dons at six points roprosontitrg tb pointe of inspotion of
tbo diagoals of six.t€st sprcimcos obtainod from tbo tost uoits.' Thii may.be dono dft€r-tho tost unit has bm martod for cuttin&
or aftcr tho tcst spocimms haw bon aut, whichorcr is ooarmicnrt,
providodthcm4terial under tesi is ia alroporlyconditiotrod starc
(s€e 7.1) when the measurem€'ots aro mado.

, A-I.2-Ite eotracting surfaoc of thomsuring instrumcnt shally
bo flat aod shall have a oont.rct ara of 2 cm.t * 0.(X cmt. While
tating rnoasurdm€ot ofthbkness, carc shall be tatm that tho surfaGs
ofrhoboardarcnot deformed and for this purpo.so tho loworing
rato/shsllpr€f€rably be I mm/s and tho oporating proszuro 2fl) g/cmt."
Ttro graduation of tho measuringinstnumt ghall bc asrratoto

tvtodium 6a1666ard'

Normal hardboard

Tocrpcred hardboard

4- Requiremenls:

1.2,1.8,2.4,
3.Q l.o, +.s
and 5.5.

1.2.It

,.r\
r.2J

;a
+3

4.f .-Thc rcquircocnts of d6osi1y, berding strenglh (modulus of 0'01 mmr

flSurc) and water abso(ption of hardboads as dct€rmincd by A-Z.-W-wof Lengthotdqt&h;
oAoalescriberl i n Apnendicts A, B and C respectitely. sball bc A-2.1-Tho logth eod width of ac,h tont unit shall bo dosrucil..t givco io Table 3. toanasrastof 1 tmm.



A-3.- Determimrion of DeasltY :

j*ljhgJpls$-t[ga"h unit shall bs mntred to 8n acnraov

of * 0.2 per cent. rnc o6Gli@s
follows :

Wxl0'
Density - kg/m8

Lxbxt
wbere

W-woight of tcst unit in g,

L:lengthin mm.

b:widthitr mm. and

t-mean thicknoss in mm. 
.

A-3.2. The denslty gf 9ph test unit shall 6e roported togsthGr with
t{ro average density of alltho test units.

APittsI\TDD(.B

(Clurscs 4.1,7,2, /&ll.2arrd 8 3.5)

ldryruoo oa TElr, FoB BENDiNo Snsrqflt'

D.lGeneral. :i'r : r'1 "!''

.B:t-t-tni. iesf shall bo performodontho toct,cpoimm hfter
mnditioning (se ?.1) and also after subiostirs to releratcd affi3
toat (Appeodix-D). The test speim@s shall proforably be tostod

rftU the samo faoe uPpcr'most.
. ... :. :: I i,',:'-.ir.i

&1.2 Specinens.--The test sliocimen shall havo tbo

dimcnsions:

Length 25 tirres tho thicknoss*50 mm'

WidthT5 mm.

*2. Prucefurez

Bz.l*Each test spcimon shal I bo simply rupportod on horizouta

oarallel rollers, tboir l@glh bcing 80 lrrar. 6{ t[6'{i1666or tt'mio+
O'mm.for specimcos of thickosss 7 mm. or loss, aed 30, m:p. i0,5mm
tm,cpcimeos of thldlthcss 7 inrir.'or less, stid 3O pqr, t 0.5 ,_qC.

torpocimets ofthiethcss irfre than ll.ftm.r .fUo span oft.np rpuci- 
,

m-b**u.n.otlcrs shall be oqual to 23 timostthe nomimt di.c4ncst
of ttr6 test pio. Thc rcllers should Qc so arranged as to. bo frso ,

to rotato on birt I or rollor bcariirys. lte load then shall be applied 
"

rttf,s oentre of th€ span along a I ino pilallel to theroller by moans

ofa bar rouoilod to I radius of 15 mri. * 0.5 mm. Tho lppd cha[
o rpplieil at the rato of 30 mm. t 3 mm/mio.

a5

APPtsNDIX-C.

(Ctaurcq 4.1,7.3 aad D1.2)

MsnHoo or Thsr FoR WATB Ansonmlott

C-l ProceCure.

G1.1. Each,of test spciooe martpd W, L as well as X shllb.
reighed jo an aocurary of + 0.1 g. Thoy shall then bo just fuUy
rubmrgod in fresh clean water having rr value of 6+1. Tta
tomperaturcof watershallbp 27' *.2t. Theperiod of immersiol
ftall be 2'hours as tho etsi, nay be correspondin! to ttc pcriod for
which absorption value is neded. At the conclusion of the appro-
priato poriod, thc test specimen shall be with&awn from the wator
andanyexooss water shall be wiped offwith a dampcloth. Each
rpcimen shal I bo reweighed to any acsuracy of * 0.1 g.

C-1.2. The following information shall be reporletl ;-' ' ' i ,

(a) Tho wator absorbed by each test specimen exprossod ar
porcgntag€ of its weight bef,ore immersion as tested beforr.ageing
and.after ageing, and : . :..

(6) Tho mean percontage water absorption of the six teil sp€ci
mens.beforo ageing and after agoing, ., .,i

Exm,lcr rnou I.S. 419-- 1953.
. ., l.tr:' . i : 

l j' ir":

Specifi.cglidnfiir PUty, fo1 we on Woo{en Francs.

l. Scopei

1.1. This standard pleqcribeg the requirements and,the',Ethoda
of test' for thc material commsfcially known as Putty, for ue on
woodenfrarnes. The material is uscd for fixing glass pancs on woodea
frames aod for filling cracks, holes and splits in wood.

:.r.,. 2. Termiwlogy:

'' I 2.I. For the purposeofthisstandard,thodcfnitions givrnrmdcr2
of I.S. 85-1950 shall apply.

3. Sarnplel

3.1. Ttovemdor shall submitatoodor samplo packed in thee.
difrerent containers, cach coataining aot less than JQg g. of trh
EBterial.

3.2. Tho purchasor may rolect ae approved sampla tho "i..pf"
rubmittcd by the ve,ndor, oq :Igroed : samplee
Eo shall rcturn to the vendor ono containor of lhc
rpptowd sample.

1S. Roproseotativ€ sa@tos of thc Eatcrlsl shall.be dtawn as
oribod under 3 of I.S. 85-1950.

F?,2 : Tho followiB infgrrnatanshaii,ou r*u.roa

(a) The failing loed and mo@ui6f ruirtiriiiitr*,No19).of eO , a Requrlennrrtsi
tc3 rPinim,n; :

(A) Tho mn failing load and moa modulus of r@turc for the
.!ot rp*ir"os, makod ' L 'ac tctod bolbrrc and aftor ageing ; and

(c) Tho man failing load and moan modulus qf rcpturc for
tb tq8t speclmens, markrod, 5C as tostod befor€ and after ageing.

f,ore.-The modulus of repture shall be calculated by tbe follor-
lalormula:

. lrlodulus of rq*ure : 50 WT
Tko

W:failing load in kg., and :

T : thickrcss of spocimen in mm.

ItrY dbsr
suitably seiled

4.1. Fumandcortlitton.-The rnatcrial shall be a homogenous
parte aod shall be fre frour durt, grit and other visible impurities.

1.2. Composition.-I\e material shalt consist onty of whiting
(oooforming to LS. 63-1950) and linsecd oil, raw (conforming to
LS.75-1950) mixed in such proportions as to form a paste which shall
comply with the requirements of this staodard.

4.1. Consistercy.-Wren lested as prescribed in Appardir A, tho
mirtency of tho material s shal I not be iaferior to that of thc approrcd
ra,mple.

4.4. The materiat shalt atso comply with the requircrrents'in
Tablo I.

i

l

i
t:

I
i

I

:

i

:
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5, Tcsts,

5. I . Unlcss specifiod othorwise, tost shal I b€ oonducted as prescribod
in I.S. 85-1950. Roferones to the rolonant claus€s of the standard
aro girrco in columo (4) of Tablc l.

Brrr.lcr rnorrr LS. l0gl _f960

Co& ol Pmctte for t*ltg otd glazi,g of Metul (Suel am

3. Maerbls:-

_ 
3.1, Putty.-\rtty usod for Slazins mctal dmr, window or vonti-

lator shall ocnfcm to I.S. 420-1953.

_9.2. Itfiostic.-T,trc, roquitomoots of mastic usod in fixing motapdor, wiadow and vootilatc,r shall bo as agrood to Uotven tto
purchaser and the supplier.

..TsBr l:-RrqunqmNrsrcn Ptrrr, I(x, I,SB ON w@DB{ EAMBs
(Claus 4.4.)

Serialrunber and
Clsracteristic.

(l)

(i) Oilcootcot

'(ii) Rciduo on giovp,
pcroot by woight,
lvtar

(iii) Wator, proscnt by
trcight, l[ax.

1iv) Kooping proprrties

Rquirement.

a)

Within3 pamt of tho
approvod samplo.

5.0

I.0

Notlosthaa 6 months
from ths date of ruanu,
facturo.

Rcference a
clans

No. ln I.S
85 -1950.

(3)

7

ti

.(d ilrrtiagandddivry As{igrcad withthc
purabasc.

1. Typc utd size of opanfugs:-

4.|.Dpcsof opurgtr-Motal doors, windo*t q1, ventilato:s
oay bo requirod to bo frxod to oither mrscnry clronlngs (including
bridr, comUe store aod merblo) or timbor ipoings or stoel wql
oDoingt..

11.1. Maortrparir4&-l{asonry openings may be eitberrrbalqlor0ush"aqdinoither caso thoy mry oithor havo oxtornatffig applied or be .feir-faood' (thtt is, withtut oxtornal render)
it it usual for stono aod narblo maronry tc bo feir{aced

41.2. Tltttb opetrrgr. -Itobor epenings arc invariably rebatsd.

\1.3. fuclwo*openiryg -Stel work oponiqgs rary ia doratr6 1diit& but shdlbr sr d:lignod that tho outor fliogo of the doc-r'dadcv a wotilrtc ftaoe soctions ovorlaps a stol curfaoe ,i;ho;dcnally cl intcnally.

4.2. Slzc olopet gr. -fhe cruall sizs of both flush cr r€batcd
A[ingr 0o rhich tho units ars to be fixod shill allow a clcardroobtf,loftao and opoing, aod tho arloutrt ofdoaranos depoOde
on rUh. tho opooing is oxtcnally rondorod or $air-faed.

4Ll. Fldtopenbgp. -Roodcsd flush spooingr shall allorp adomrco botren fraoo and opeoiog elurl io tnJ ttrictacss .f ih.r*ing(rca fis. l-A aod l-B). Fair.faced flush opooirup stall
dtcw a doara,m qjf ! rl'+r- (or l/S iu) b*rryoeo frano aod ipuoiog
kcc tis.2l. :

9

l0

i4

APPBNDIX'A' 
12.2. &,*tt,,,,,tfu.

(claus 4'3\ 
k) Fair{ard Earoory opooinse aod timbs openiags chall

r.lrroB c'o*',srexdy #ffiff":#ilt/i"T'Lm','il"*H;TiH,
ffi i,TffiSHffi*.H,#Lti#"d#:r;*l#

A4.l Thomatorial afte.lhororrg workiog ia tho hands shr.1 rindowcrrcotilatorfram. rborebateshatruerz.iim.fl. irtilj
hrvt grod plastic qrrtity withrut slimin:ss or stickinoss that wJI TP-:P-d8t".'d buildiag ad lindustrial windows (see Fig. 3-A
ircodcr it difrcult to hrndlo and apfly. rt shall work r;iiy-; 3-B rd 4).
ruothlyuodcrapclctte koifewithrscrrmblingocrad'ing.- Aft. o)-Rcdscd nrasoqqy opoings shall alrow a clear.am ofhing mrul,od in placer, it she, hold its shapo until set. In rcspo€r , f d,(c Ut itr ) tatmm tL-opc*ag .od tto iano faog of thedtho proportic, it shall nrt bo iofcior to the approrod samptc fr"*"oa";f*nr*oquattotbottsclo€$sof the rodeling lntrf,ccnrh both a,. tosod bv ths saruo porsoo' io tho saoo- qtqnqr aed st . tb aohg *d d ;rili;;;;tb" framo. Tho dodh of retarrtto rarc tioo sbsllttcdqrL 

"dfr^r"d-&;iqgry 
(see Fis.s).

*
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t,r.r. Stccl *ort o't'ening sliall e OtldnGal to allo* thc outol
dangc of the window frame sec{ion to.ovcrlap the stecl surface by

l0 mm. (or 3/8 in.) (see Fig. 6-A).

Norn.-fhe sizes of tndian Standard doorc, window and ventilators,
both for goneral building .and industrial purposes. arc designod fo1
dodular openings 12.5 mm. ror l/2 in.) uftich arelarger all
rouad thaa the doors, windows otc. The gap ofl2.5 mm. (or I in.
is for the purposo of ffxipg of tho uni6 in tlc opcoings. In the case

or Eesonry openings the gapis flllod up with mastic ement and
uaster after the unit is in position. In thc casc of rtcel or
tirilbermoduldropoaiogs, srln stol or timtrcr Ellotr will b"
adcssary to covor this grp of 12.5 trtE. (ot I /2 io) (sc Fig 68).

7. Hattdling oJ dtnrs, wlndows and ventllaton.-

5.1. Care shall be taken in unloading end stacking rryindo$a and
vsntilators at site. They shall bc cxqminGil for any damagc that
may have occurred in transit and shell tler be stacked upright (on
thcir sills) on level ground, preferably oi wocdcn battens and stall not
como tnto contact $ith dirt or ashcs. Doors shell be stacked upside
tlown, with the kick platcs at the top. Doors shall not be allowed
ro $tand for long ttrc right way up befokc beirg fixed so as to ovoid
the doors'getting rtofltrue and the hingns being strainod end tha
.nutters droppiog

5.2. Cate shall be take.r in ensurinli thot aluminium frar s are
not allowed to get into (.irectcontactwithrctccmcnt andmortar.
During the pedod of storr.ge, aluminium ghould bc protocted from
tooso cemont mortar by means of rultabtc covEring such as

rarpaulin.

Thc tripaulin should be huttg loosdy on tcmporary framing to
pcrmit circulation of air to preYolt cohdeabetion.

6. hocedurc for fixlng slngle units.-

6.1. Dcors, windows or ventilators,shall bc Excd into preparod

openings. They shall not be'built-id'as thc walls go up as tbig
practice often results in brickwork bdng broutht rigtt up, to the
frame with no clearanco altowed and. usuetly distoets th€ uDits
tnd increases the tikelihcod of damagobcing done to thc.uoit durin3
rube€quent building wrrks. Placing bf soafrotding on ihe fraeo
ur glazing bars shall on nc account bC dooc.

. 6.2. The size of the cpening sha[ hrst be chcckcd and cleanod
of all obstructions. The position of;hc unit in the rcveal shall be
takon off the drawings and a vertical btett tino shall be marked on
th€ reveal ar rhe iams, using a plumbline, 8t th€ correct distanae
from the fae of the wall (see pig. 7). This chalk linc rhall also b€
run along head and sill of the opening

6.J. Th€ fixing bole positions shall be pkcn fromthe unit and marked
ro this chalk lige,at tho ccrrosponding poiots. Io case of masonrr,
ooles for fixingthc lugp or holdfaets strj[ be cut 5 cm. (or 2 in.) square
rod 5 cm. to l0 cm. (or 2 in. to 4 in.) dccp, unl€$ it is possible to put
.rotted lugp into joints in brick work:' In the sase ot concFto oi
rtone, fixing plugs are recomrnended tO be ombedded in the masoory
Ouring constru" tioo at the appropriato plaes.

5.4. To ensure that all units are sct at the aBpropriate height
in their openings, the datum line for thc sill of thc door, wiodow or
ventilator shall be taken from a fixed point on the wall or from
finished floor or ceiling with the hclp of e level. The datum level
for the sill of the door, windey 61 yelltilator unit shall be given by the
cuilder to the fixer.

466-3.c -7r

5.5. [.toor, window and vOntilator units shallbc checked to ensure

that they are square and working satisfactorily' Th€ unit shall
then bc set in its cpening by using wooden wedges at jambs. head

and sill, and shall be plumbed to the line chalked round the reveal'
A spirit level shall be used to ensure that the frame is square and true
and free from any warp and twist. lYhen adjusting to the correctline,
the wedges shall be struck with the hammer, care being taken so at
not to strike the frame. The wedges shall not be inserted so firmly as

to distort the frames, and wherever possible, they shall be placed

near the points where a glazing bar meets the frame.

6.6. The unit shall be put in position and the lugs screw€d on
tight. Every hole in the frame need not be fixed with a lug ;
some holes are incidental to manufacture (bcing guide holes for the
weldingjig.)and arenot neoessarily 0xing holes. Lugs shall bc
placed in the specified positions.

6.7. The lugs shall than be grouted into their holes with cemctrt

mortar, and the wedges round the frame shall be let in position

until this @ment has hardened and the lugs finnly set (ree Fis. l)'
The gap between unit and surround shall their be filled with cement

mortar while fixing to flush openings.

6.8. When fixing to flush surrounds without rendering, the 3 mrn.
(or l/8 in.) clearance round the frame shall be pointed with mastic

on the outside. This masticshall be applied after the unit has been

iixed into position and before the internal plaster is applied. The

mastic shall be applied from inside, squeezed into the channel of the

frame until it oozes out through the narrower outside joint. The

internal gap shall be filled abcut one'third with mastic and rest

of the space be filled with cement mortar. The mastic shall then

be cut off square outside and smcothed <iown (see Fig. 2).

6.9. lVhen fixing to flush surrounds with internal plaster and r€n-

dering, the plaster and rcndering shall be applied to surrounds

after the lugs have firmly set taking care to keep it clear of hinges

and not to bring it too close to the opening frame of casement. Hinges

shatl be wrapped in gunny to prevent plaster from adhering to thenr

or being splasheJ on tirem. Before applying the rendering, the
joint of unit and the nrortar shall be pointed with mastic from the

outside.

6.10.l{hen fixing to rebated surrounds without renderio& the

frame shall be bedded in mastic. This shall be applied freely to
tho channel of the outside frame beforc offering it up to the rebated

opening. In the case of the sill the mastic shall be applitid to the sill
of tho opening and the uni t placed on it with the other tbree sides

"buttered" with maitis. After the unit is 0rmly fixed ig position,

surplus mastic shall be cut away and smoothed down (see Figr. 3'A
rnd 3'B).

6.11. Whon flxing to robltol surrounds with rendering' after
fixing as in 6't0 plaster shall be appliod onthe outsido. The hingpg

sh:rll bo wraplr.:J with gunny boforo plastoring to prevent plastcr
from adhering to them or beirg splashed on to them.

6.12, When fixing to @ncrots, lug may be used, but the reinfor-
cingrods in the concrete usually prevont the holes for the lugs being
cut to the roquired depth. [t is recommended to fix by wood

sorews into plugs positioned in tho concrete. These plugs may be

wooden blocks set in the oonsrete when pouring or casting ; but
thsse heve to bo sot vory accurately for the Exing holes in the unit.

6.12.1. In case tho plugs could not bc sct in accuratety, tho 6xor
rhatl drill and plug tbe surrounds. Whito metal plugs are re@m-
rnended for this pur pose from tbo point of view of efficiency in 6xing
(se€ Fis. 3b).
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6' I 5. Whon fixing ts gtoel work, mssticshall tre applicd as dcscrt-
bed ia6. r{ lqd qhe uni! +Ddtbcfit+d $iltlrcopciat..fxingeiin _nlpdred
with tlp.rmit (S&:ajs, (Uilgr.qithruts Irtd,Ecll'_(fu 8irr,6-E)o-, . ,

6.16. Th oxternat doors norrnaliy harrc s throhold (tcc fii. g)
Wheq dgeqp aqp rF{lEiTFd .fgl, r.rrtcfm!.u$, tht, tF.pglsld.*lail.,hs. I
subriitutsd with a fllt tiq,pjrp Jg,tlit qqsp tho.ptor pftfigs,sbfB
be of usual sia:, brt,aF, 4 gm. -(gr I J in) 6Elh hs tg{h.Chwad ,fcr ,

over the struc{pral ppor !gncf,,a spfcial psortig,bfifH[p9, A;pd
t o t be j emb menhcr. of J be- f teryn, wh+h pr,ojgg C hlglf;h.,! F;qI6C
flecr (sec Fig. 9)r,

f*i-1,qfl -t.qtqa, i
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ri.l3. DrNod stooo and marbte Burrounds snall bo drillcd and
.rrugggS,f9,r wgg{;c9ey9 in tbe sa6e. manner as recnmmondod in
6.1a.

6.14. Wood surrounds shall normally bc rebated and when
rtxirilrto thisd'mrstic ahail,be applied to tie sill of the oponing and
unit ptaced on ft with tho jambs and head buttered with mastic.
Thh sheil'bc appiied heely to'the chahnel of the outside franre
bdfde ollcriqg it tP tc the'rdbated o'pening. Tho unit shatl be

r e u cd n ii h nood screwe (iee Fis.  ).

t
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Note :-Doors which are required for internal use are not requhcd
to havo a threshold. This shall be specifie{.et the time of pticing
tho ordcr as substitution ofa flat tie bar for iftpsholdis not possible
sftcr thc door has bcon fircd.

6.17 Iu case of alumlnium framer the sqtfaeqs that will be
aodlorod iD dirocf contact with masonry, niaal or wood
shall be protocted with 2 coats of atkali-resigfnqt bityminous paint
to avoid direct chemical attack from alkalina or acid solutions,fcr
mod by moisture an{ the surrounding materids.

6.t8. All splattar and drips from wot ocrqqnt. and plast€r during
Eting of alumipiuq lrprnry .r!q.Ut{ Uc, remiytd immediatety.

7. Fixlng marcrtals.i

^ 7.1. Ik maJqri4[q-fo{,fixing of dgcps, rvla6srus o, venritatorgto the sdrroundingshill bb as given in t'able l.

T.qsrJ l-MaTERrAr.s roR FrprNG or Doons, WNoowslNo
V8l,rur.nrons *cozt.

(iv) Whenfixeddirecttobrickwork or Slotted steel adjustable
masonry (that is, ptain or square lugs of sizes ,to*n iijambs). Fii. ro.

(v) When fixed to steelwork Standartl clips and g mm(or 5/16 in.) gakani-
zed bolts with bexa.
gonat nuts.

8. Procedure for firtng Composlte unlts ,:

8.0. Generol.-The fixing procedure for composit€ doors, wio_
dows aol ventilators shall-generally be the sami as described in 6and in addition shall confolm to provisions laid doyn i; i-.ito 816

8'I. where larger units are formed by coupriog individuar unitaal'ogether, the mutlions and trahsomes shall be hedded i, ,i";i;to onsure weather tightnes-s. Mastic shal be appried riberarryJoibc
channels of the outside frame sections befoii assemblv, ano the
two units being coupled shall be drawn together tight wiii cla-m;
tho mlstic being squeezed out and cut ofl nsatly when tte unitsshrllbe screwedtogether tight (seeFig. ll-Ato ll_H).

8.2. Coupling screws vary iu length for different t5pes of coup-ting but manufacturers shall supply correct sizes and Au"otiti"sig
c,rpling requirements are detailed when ordering, A 

"ommon'-fault is to use coupling screws too rong for the particular couolinq
anl to leave a length of screw projecting through trre rrame c-iiii
unit to interfere with the closing of the casement or with ttre glass
of fix.:d light. The offending length of screw shall U. 

"ri-ofrIiithis occurs.

8.3. Il a composite unit is coupled in such a way that there ic a .

cross j.rint of mullion with transome, the shorter coupling unit siairun through unbroken, Mullion_s norrnally pro;ect i.5 ., liI in) at head an{ sill into the brick, stone or concre:e ,u..orod.
Fabricrted steel mullions shrrll trc cut shGrt r+.hen fixing tO ;o;;
steel srrrcunCs or when mee ing a continuous transome, so as tOform:r butt j,rint anC aluminium nrullions sbatl be .uppiij ,.iii
€nds c:rt 1i: profile of windorv frame.

Tlnl.E l-MerERrArs toR FrxrNo orl)og4t, Wnrp6rqa 1Np
Vexultrons.

Sertal surroutdattdmethodof
tum- Fixlnc.
bct

(l)
(i) When fixod to wooden frame rebated

ontlle 6r1s16..

(ii) Wlpn fixed to plugr in q)ncrete,
stotreor brick work rcbated on the
outsidb.

(iii) Wh€n fixed to plugs in ooncrere,
stone or brick work not rebaf ed on
the -outside(that is, plain or square
jambs).

Fixing Material,

(21

38mm(or lf in.)xNo. l0
galvanized wood-screws.

Do.

63 mm (or 2| in.) x No. I0
galvanized wood,screws

.,,1,

$ 
r.".,

ffi

_t-
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b.i. t*anqomes shall be made to prc,ject 2.5 cm (or.l in.) into'jambs, where the transome is the membur
9.4. Shereas the fricijcn finges are rf the p.rctec(ing

cide hung caseraents may have ordi r,ary projectirg type orruns through unbroken in a cross coupling. Transomes may Projectirg tyr e hi1gs5. f'1r. pro.iectiflg type hinges projecttre cut to nratch the outer or inneg flange of th€ frame secticus, as 6.5 cm (or 2* in.) and enable the outside surfaoe of the glassdppropriate, or cnt t<r profile olthe fratre scction in the case sf . to be cleaned from.the inside. In case of double shutteraluminium. the out
g€s are

be cleaned even
But in the case

hung casements Frojecting hinges are necessary from the point ofview of cleaning. The prodjcting hingcs also enable the
shutter of door or window to fold back against the wallis not prssible with the non-prdecting type. In order to enabledoor or window shutters to fold back, the doors or windows
be set in the reveal as shown in Fig. l3-A and l3-B.

10. Glazing:

I0.1. B:i_,:d
that they are cl
in any way.

glazing, all opening parts shall be checked to
rsing crrrectly and are well bedded arid not trilisted

side surface of the glass can
not of the projecting type. .

thoueh the
of all other

a

I

:

8.5. Pockets shall be cut in the surround to appropriate depth
to take the prrrjeciion uf the corrpling menlber, when iurring holes
for lugs.

:

8.6. Doors, Windows and Ventilalcrs may have tubes as velti-
cal coupling members to aliow coupling at any desired angle so as
t'q fornt 1 bay composite unii. StanOarO goiraniz.a iron pipc
of nominal 25 or 32 mm (or I in. or 11 in.) inside diameter ar" ruit-
dble for this purpose. After sa1sfu11y setiing out the unit to oeter,
mine the exact angle required, the tube .u-Uioo, shall bo drilted
and tapped with holes to match the fixing holes in thodoor, window
<ir ventilator frame. Tube rnullions aie normally supplied bythe
rh-anuflacturer reacry driiled and tapped and iheierore fu[ oetairs
ofthe setting out ofthe bay shall be proviOed whenordcring.

: Caps and bases of steel plate of sui1a61. thickness and area shallIT wolded to the top and bottom of tube mullions wte.e tte." ,ie
r0quirod to bear a load. Otherwise tubo nrullions are nonJoad
ltaaring and .;hall project 2.5 cm (or I in.) at head anasill as in S.7
(see Fig. 12-A to I2-E).

- 
Masticshail be applieJ totube murtions as described in 8.1 and

the outside jtrints subsequently pointed.

l
I
t
:

:

;

:
:,

9. Fltting and Hardware :

9.1. Any hardware, if fixed in position, shall be removed before
the unit in the surround and the moving part shall be securod

wire or string during er@tion and while the burlding work iskeing comploted to prevent damageto the part.

9.3.I. The friction required depends on the location, In an
site where high winds are expected, more friction is needed

in a sheltered locrtion. For average conditions the ncrmal
of a friction hinge requires a pressure of 10 kg/cmz (s1 14to overcome it. Friction shall be moasured with gauges

From time to time the nuts ma.y require slight .:djusl-
but ovl shall oot bc used oa friction hinges.

.lo.z...J!e weight of glass in a- side hung casement causes it llodrop slightly on its hinges. neforeglazin!, ti"i"for",thecascm&t
shall be set in a stightly high position in it, riame. ifr"t*,,i,iiffi"
be set slightly out of souare io the. frame, tf,.ii., friet, 

-"nO 
to*,"rE,thi outsicte (handle) .iamb. This can l" "r*,lJ Ly ,.i"u "f?rfi"

springs ot wood to wedge the gla:s at c_qrtain poinls (rre F[. iI):
10.3. In 

-case_newly lalvanized d#s, windoro, o, uorrru,i.not exgesed to the weather for at least threo months, ditrculty mfy
!e experienced when glazing 

". 
tfi" p*ttv *"lrJ"if to stick to rlra

frames. . To overcome this, a thln fir- oi."*-ri".*i 
"ji.rr"rr'Happlied to the glazinglrcbare with clojt ,oatea in-tinseeO oil. i

. Lt1. q" rr".ril-'rlurt&gdifltetely creaned *o u"oair* pu*,shall be placed in the retiffE befote ilazing. Glass.shall thon ba
cushioned into this bedding putty piqperly u"O ,n"if tu ir*rfi
with front putty which shatl stop 2 tol d* f;, rlre t" Ug ir.iil.tthe.sr{t tine of.tho back rebatero enaUt" ite painting to il d"-Gup.fs the sight Iine,,to seal the edge ofthe putty io tn" glurr. iftbacf, "puttv which hrs oozed out onr tnu giu*l'."uutu1rr"ii tif,
be cut off 

-g.euare 
and smoothed down. ftis Uact puti, i. 

"*"r'r'.][as apart;trom preventing contact of thig glass with the steel at a#po.il_F,iL willatso.prevent gtass raule *o tn" ire."r, ;i;;tr#"
wtrtcn mal @rrodc lhe steel frame. - :- 

..: ..10.5. For doors and windows where pane size exceeds 60x30
cm (br 24 x 12 in.) glass shall bo secured by ,p*luf ,piire ffiilclips wirich shall be insertod in toles alreaiy proriA.O lJtfi ,tJdoors or windows, before apglying the froni putty. i
- 10.6. For outsidc glazod windows.where pane sizes Oo not ex{-
60 x 30 cm (or 24 x 12 in.) spring glazing 

"lip, "r" 
not considei{necessary. 

i

;..

i
1

i

10.7. When glazini very large panes of glass, or when h** w;.jpr€ssuro may bo experienoed or in any case where specially ;r;rJ
by the user daziog bead may be used iostead of f.;;;;;-t';""-J

I

I
i
I
I.t:',' ':', : ': 
i
I
t
I
I

'l

I
I
I

"{ I
' -'.. -, . 

".. 
. ..! .! ,i

*,.-,.-.:'t

9.3. When side hung casenrent ars fitted with friction hirtles,
hinges shall be adjusted t6 ths required tension by adjustingthe

on (op and bottorn hinges equally. U one hinge is tighter
other the casement may get twisted when opening or clesing

there is a consequent danger of breakage of th6 gl4ss panes.

' 1"'7
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lO.E. Whoo gazing with bed instoad of front putty, putty shall
Do appliod to ths fa@ of tho bsad which is in contact with glass

rod back putty would also be Doocssary.

to.E.l. Bcads shall bo of durablo timbers of Class I and Cxare II
rDCiE€d in I.S. 401-1954 or of rustproof stecl or of atuminium.
Tb b6d shall havc mitrod qorDors.

lo.E.z. Tho pgsition and sir of the bead may d@cnd on tho

3hicrncs of glass u!od. Tho boad shall bo fixod with scrsws spaod

mr morothao l0 m (or 4 in.) from @ch oormr and not moro than

2o cm (or 8 in.) apcrt and tho dogrs or windows shall bc drillod
dunng maoufacturo with holes acoordingly.

loJ. Tbo standard sctions for domstic and industrial windows

rro nor suitablo for doubleglazing units, which toquiro doqor
rloarGs and glszitrS nibs. Spciat fraudl, or speial inscts for
rraodard framos as aged bdwwn the prrc,hasor and thc vendor

ragtt bc used ia such cases.

ll. Flnlshi,rg'.
rr.l. The site finishing of doors, windocrc andmtilatorsshlll

tssure lwo purposes.:

rr) protoDtioD ofthc mctsl (in thc caso of un&lnaoizcd rnaterial)

aEd
(D) doooratioo oftho assombly (for both galranizod and ungal'

vroEod matcial).

ll'2. Sito finishing sh.ll cooEist of the applioatioo of an undor-

ogr and a finishrng aoat of paint, aftor any mocsary touchinS up.

h tho caso of aluminium frarrc sito painting is mt noBsary.

11.2.1. In thc caso of ungahaanizod surfaos, tho undorooat ned
rn noogsarily contain nst inhibitiw ingrodimts es it ir not in

6no.t *ntot with tho stocl' rt shall &ovanor bo hi$llrosistrnt

dLAS' WEDGC

PtGt4 PostTloN o? cLAsS lN stoe ]+uN6 CASEI\IENI

to moisture and to physicat and chcmicat disintegratioo by thc

sathr, and cornpatiblo with thc priming cost uscd by tho mrnu'
facturor. L@d-bascd paints ar€ genorally suitable, but in casc or

doubt tho manufacturer shall be oonsultod.

Tlro fitra! finishing coat, choseo to suit tbc dcoratina schpmo shall

also conform to ths ebovc oomposition to a tcsser d€gre€' It sharl

bc a tor,gh, hard, smooth paint designod for external uso, aad com'
patiblc with tbo underooat.

It.2.2. ta the caso of galvanzied surfaccs, tho primary ooosid€f,l'

tion for the underooat is to obtain good adhesion. Adhesion ro

nowly gatvaniad work is difrcutt to obtain and oonsequcotly naturar

anA itromicat ctching or tho application of a suitablc primer shall

bs carriod out bsforo applying finirhing oatt. Naturat otchio3

ig achiewd by wathering for eeveral mnlhs Morc paintiog' Tbc

maio disadvantage here is being ablo to judfp wbn tho fraoos haw
bq sufrciotly weathmod. Chcmical otching is achiotod by trcar-

iog with 8 oopper froo mordaot soluticn; thoac mordaote lrl
usirally baeed oa pbospboric acid. Tte main disadrantage of thlr
msthod is ontrapmcnt of mordant sotutioa in crerrices whero it can

dcstroy the coatingaod crm promoto corrosion. Tho safot motbod

rr byapplicationofa prim bascd on calciumplumbate, whero all
tnaiit-oceta"y istodcan dowa (normal practie) befcre applf
ing ths paint. Tlro caloiurn ptumbato contcot of thc pigpoot iu
toil 

" 
pii.* shall bo not loss tban ?0 per oGnt. The final ffnishitt3

coat on galvanized work shall be similar to that speci6ed for ur
gahanized surfaces in 11.2.1.

11.2.3. Care shatl be taken to sce that the putty reccives adeguato

coats of paint and shall bc dry and hard before paioting. It it
advisable to carry the paint slightly beyond the edgp of the putty'

glass junction line to be certain of sealing thQ junction line (see 10'4

- 

_) l--
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11.2.4. On no accoust shall
rtaycr eatch6, etc. be paiat€d.

norfferrous parts, that is bandles'

ll.2.5..Pliiot shll not be applied lo working parts, such as haodl:
Dics, hirylc pins; etc., where it can imbede free action.

ernrcr lrox I.s. E5t-1957.

Spclfuatloa lor Syathittc resiii Adhesives for Construction
Vukin Vod.

2.1. Asglntblt thw z

2,1.1. Closd Arsctrtly T'tttus. T[e tipe elapcing between the
application of thi, adhesive ar^d asscmbly of the jnint components
rad ttp epplication of pressurc. :

2J2. Apn hsctttbO ttttu.-'Ik-, time elapsinc between thc
spplication of the adhcsive and assembly of thd joint compooen6.

2.2. CWc eonuct Adluslt.-A nongapfiltirg adhesive suit-
ablo for uso only in thosejoints wherc the :sutfaces 0o bcjoined aro
brotr3h inta closc contact by means qf adoquate pressure, and urtcre
duc lincs exccoding 0.12 mm (or 0.005 in.) can be avoided with
cortainty.

L3. G*nilW Adlpslve.-An adhesivo suitable for us€ in thos.
ioints whte tho qrrfaocs to bc joind may or may not be in close
or oontinuous cootact owing eitber tg the impanibilig of epplyiag
adcqrnto prcssuro o1 16 glight inaccpracies in machining. Unlear
otberwisc stated by the mauufasturcrl thoy chdl Dot bc uscd where
thc glue line cxedr 1.2 mm (or 0.05 in.) in thictncss.

2.1. Gbc ltrc.lltp trcsultant lay,ir of adhesive efrecting union
bawa rny tso a(iaccnt partr in an asseobly.

2.5. Ear&rcr.-A material used to promotc ths octting of the
rcsln. tr is arppliod roparately in llquid or powder form. It is
en asontial pert of tho adhcsive, tho propcrtics of which depend
upon usitrt ithe rctln end the hardoacrlar diroced.

2.6. Pot Llle...-Tb time bctrear thc mi:dng of tho aonstitueat
pe"tr of an adhcdvc and irc reaclring tho dage whoa it ic no'longer
uraUle.

2i. Sycod ol ldb,stves.4b arca of qrrfacc covered by 0.5
kS. (or 1.0 lb.) of Cl,rc Bix pr@arcd i[ accordam with the orau.
f aciur cr'r instr.rctioor.

2.8, Sroruge Ltfc.-T\e period for,rvhich the a<ihesirn or tho
adhcsivc componenis can bc rtored *ithout afrecting thcir suita-
bility for use in accordance with this rtandard.

2.9. Syathcttc Rcdn -A phenolic st"rthptic resin is dcrivod from
thc rcaction of a phml with an trldegrde. An aminoplastic
synthctic rcsin is dcrived from the rcactioo of ur€a, thio-urca.
mclaminc or allicd @mpounds, or mixtures of thcse compounds,
rith formaldchyde.

2.10. Smtlutlc Rcda Adkslvc.-A :composition substantiatly
oondsting of a synthctic resin of eithcr thc pherolic or aminoplestic
typo, lncluding any htrd€ning rloot ol fillor and GilGndcr xihich
may have beon addcd by the menufactuftr oq wHch may bc reguired
30 be addod beforc usc,-according to fhc nanufacturer's iastruct-
tionc. 

i

?. TYps:

3.1. Syntheiic rcrio adhpsivcs shstl F€ of tho folbring threc
typcs, d@otrding oi thoir dqrc of ror$ansc io water and mlcro-
o4Puirms:

(c) Srcathcr and Boil Proof (WBP)i

(D) Moisturc Rorisfancc (MR), and

' (c) Intcrior (IM).

i.l.l. Gap.flling and close-contact adhesives of the three tjp€s
sirall be distinguished by the following symbols :-

rYpe' 
--_-:W::_+_.._-rGap-Fillfu Close<oatactadlusiye, odkslvc.

o)
(a) W.eather and Boi! Proof

(6) Moisture R€.sistance

(c) Interior

a)
WBP/GF

MR/GF

INT/GF

(3)

wBP/CC

MR/CC

INT/CC

4. kcptns Qtullrtes z

4.1. The adhesiv€s shall oomply with tho rcquirements'*pedfttl
uoder 6 aftcr the rcsin atrd hardcoor -havt been gtucd in thc ori '

ginel closed containorr acoordiog to the manufacturerra instrusitionr'
and up to the date recommended by the manufacturer.

5. Ittstructlowfor usc 3

5.1. Thc manufacturer shatl furnish writen instructiopq delai!
iry the manner in which eaih resin or.recommenilcd combination
of rcsin(s), hardener(s), filler, fiorti6er aad cxtcndcr shall be usod..
The iostructions ehall give iaformation in tb maaocr indicatcd
under 5.2. to 5.6. wherc applicable.

5.2. Storugc Lfe of ldhastw Corryruntt.4tw manufacturor
shall specify the Sorage life of the adhesivc components.

5.1'. heparatlon for uv.4be preparation of resin, har<lenor,
fortif,er, filler and cdcnder, m thod of mixing, recommendcd.typoi
of mixing, apparatut, and necessary prcoautions of any kind rhall
bc d8td.

5.4. Usable Llfe of Mtxcd adpstve or Pot Llfe.4he maximum
time shall be stated during which the adhesive maintained at tem-
peratur€sof 15, 20,25, 30, 40, and 45"Cwouldremsinft
for use so ar to comply with the requiremeots of the specific:ition.

5.5, Methods ol Use.-Gaidance on the fotlowing points shall
be given:-

(a) Range of moisture content of wood ;

(6) Preparation of wood surfaces ;

(c) Mothods of application, such as single o1 double sprcad;

(d) Normal amounts of sprcad for single gtue line ;

(e) Maximum and minimum open and closed ass€mbly times,

(f). Recommendd range of pressures itr Kg. per se. cm. (or lb.
per sq. i rt) ;

G) Post-heatrnent of flnishd products i and

(i) Cteaning of containers and test.

5.6. Setthtg tlmes ard cordltions.-Tho recommended rangp of
tcmperaturc lo which the adhesir! in any gtuclile may be subjectcd
anl also thc minimum and maximum timps for wbieh ptessure shal br
mrintainod otr unstr€slpdJointc at tcmpcratures within the raqgo
3[all be stated.



Exrttct FoRi't I.S. 883--19?0.

Code ofpractice for &slgn olstuctutil tinbr tn bultdh$.

1. Matedal I

_ 4.1. &pech of Timber.4hc species of timber recommended
. 

ffo.r constr.octional purposct lclassified into thrce goups, naJnely,''Group A' B and C) are giwn in Table l.
4.l.I. The characteristics of these &oupe are giyql below :

Grcqp A. Modulus of elasticityia bending above 126toan€s/
cml

Group B. Modulus of elasticityi a bending above 9g and upto
126 tomes/cmr.

' Group C. Modulus of olasUcity in bending above 56 and upto
98 tonnes/om t

d.r.2. Agual values of cafc permiesi.bh stresses for the spqcies
ef timbs+ (classi8ed inro thrce groups in 4.1) are giwa in TaUte 2 for
tlferenpe P.,'poscs.

4.1,3. Timbcr spccies may b identifed in aocordnncc with
I.S.4970 1968.

4.2._ 
. Jhe availability and general characteristics like durability,

troatability, ctc., of the epecies are given in TablE l. ' The speci;s
of tim'ror othor than ttoso givon in Tablsl may bc usod providod tbs
hfic gtrcrytn charactqristics are deteimincd.

ttori.-f- obtaiaisg basic str€ogth figurql of thc unlistcd spocios,
a refereue malr be madc to thp Forest Rcscarch Institute
and Collegps, Dehra Dun.

4.3 Molsturc corrreil ln Ttmber.-lJtless otberwisc specified
tl0'ncilturcontent of thc timtA strattcsrl'o^ to thc requircmenls
fivea in I.S.287-1960

, 4,4. "Rqalrenents of Strucilsal Ttmber.-ftrsyariousrequirer+eds
of structural tinbor for use in buihing shall cooform to LS.3629-
t9.;6.

4.5. SawnTtnber.-:the cut sizes of timber of structtfal purposes
and.also toleranccs shall be those as given in LS. 4891-196g.

t4

^ 
4.62.?. Permistibh defects.-Tho following defec,ts are permisslb.h 

.for aU grades of timber :- (a) Wanss ;;;;;;provided they arenot crobined with knots and the reduptiS io ,tr"agtf, on apcount,of
the wane$ i s uot m xe thrn thc reductioui,ifi tt" rnii*"o, iU"l#,knots.. Wanes mxy also be- prro-iti.a ,r."rO"A there is noobjection to its use as bearing area, nailing JOg" 

"oO 
affects general

eppearance; (6) Worm holes othpr than thosetue to powdei pooi
beeJtel t93ted and grouped to reduce tt 

" 
,t."ngti"f rimber shalt beevaluarcd in rhe same rlay as knots; (c) Ati : "ti;. d;f;tr-r"i;t

do not affect any of tho rn:ihrnicai prop.rtier-of rirnt.r stutiUepermitted.

-4.6.2.3. Io adlitioa to th: prrmissible defecF under 4.6.2.2. the.defects tisted in Tabte 3 sha, bE p*mitted r*Sii.er ci"d;',-G;'i.aqd Grade It timber for siructural purposei.

5' l' Basic stress varues of differeot groups of timber.ar€ det€rnr i nedon rmall cleai specimen accordiug to f.S. fZOS_fSiC; 
-'il;

valu6s arc _hen dividjd by the appropiiate factors ofsafely_to.ar"i.
the peroissible stiesses.

. 5.2. The p:rmissrble stresses for Groups A, B and ? for t iflerent 
'

locatioes applicable to Gr1_di t structural ii-Ur. .frutt Ug as givcn in
TaDte 4 providd thdt the following conditions are satisfieJ; 

- '-,' ''

. (a) The timbBrs shoulo be of high or mrddrate durability-aqd be.given tire suitablc rreatmeot wherc necessary. Tht;t b" ,;?;
any bsrtion. If the b:rtio.r is inside ani n,, i"-""rr".i-*iiiii.
grounC, low durability timber may be used after pr"pe ,
sers rni rg anti prcservative trcarmeutare given iri agcordance witlrI.S.40I:1967;'and

(6) Tho loads sbould be continuous and porrnaaent. 
, ...

5.3. Fo-r other gradc-th€. permissible stress€E aveo ia Table 4shall bo multiplied by the fo[&i"e f"t*s; ;ltaii ,tts parmissbb
shrss€s, assuming that th€ conditioos laid oown in s.zare samJi

(a) For Seloct Giade timber l.t6 i

TAu"e 4-peRurssrnr.r Srnrsgps ron Gnlos.I Thunnn. 
,

(Chuses 5,2, 5.3, j,4.1., 5.4.2.,6.4.7.2. and 6,4.7.3,)

a

I

I
I

.

fi

,;
rX

'j
1

16. Gradhg of stacfrral timbq :

4.6.1. Tlrcutsizesof stnrctural. timber shal be graded,aftcr
seascning, into the following three grades:

(u) Select Gradc i
(r) Clradel; atrd
(c) Grade tr.

4.6;2. The prohibir.ed defects girrcn id 1.6.2.1 and pcrmissibte
defects giveo h 1.6.2.2 and 4.5.2.3 shall apply to structural timber.

4.6.2.1. Prohibited tufec*.-Nl grades of timber xdth the
following defects shall bc probibited'fc atructurat use:

(a) Timbir with loose grain, splits, compression wood in conifo.
tgf,ls struciural timten b€artwood rot, sd,prot aud warp ; and

(D) Worm holes made by powder poot bcetles and pitch pockets.

'serlal nanber and
Permlsrible Stresses.

Kgl'*'
(l)

(i) Bending and
tension along
grain.

(ii) Shear

(iii) Compression
parallel to grain.

1iv) Compression
perpendicular to
8raio.

Inside locations.
Outside locations.

Horizontal all
locations r

Along grain all
Iocations. f

Inside locations.
Outside locatiotu.
'Wet locations
Ioside locations.
Outside locations.
Wet locations .'.

Group. Grotp,

AB
(2t (3)

182 123
152 tv2tm 8r
t29

Groap,

:C
,(4)

84
70
60

e l1'

,l
I

J.
I
1'
l'
1-ti'
r--+

t7 13

120
I06

88

b0
46
38

70
63

58

22
l8
I5

'64

56
6
22
t7
t1.. The vatues ofhorizontal shears to be used only fs1 !earr5.

t Ioall other cases chear alootl Sain to bf 'IB€d.
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5'4. Modification Factors for Permissible,Slre.rses :

514'1. For Change in slope o! grain: -When the timber has not

been graded and has major defcts like slope of g;rain, krcts and

checks or shakes (butnot beyond-permissible value) tho permissiblo

stress given in Table 4 shall be multiplied by the modification factor Kl
for diflerent slopes of grain as givcn in Table 5.

5.4.2. For change in duration of load:-For durations of design

load other than continuous, the permissible stresses given in Table 4
' chalt be multiplied by the modification factor K2. given in Table 6'

6. Design z

6.1. Allstructural rnombcrs, assemblies or fiarnework in a building

in ccmbination with the flcors, walls and other structural parts of
tho building shall bs capable of sustaining, with due stability and

stiffness and withcut excoeding the limits of stress specified, tho whole

dead and superimpcsed loading including other types of loading

rsferred to in this standard.

6.2. The loads (othor than impact and live loads) as in the design

rhall conform to I.S' 875-1964.

r.+

6.3. Net Seclion:

6'3'I. The oet secticn is obtained by deductiog from the gross

secticn the projected area of all material removed byboring,
grooving or other means.

Nore.-ln case of nailing, the area of the preb)red hcle shall
not be taken ioto account for this purpose.

Tla'r,e S-MoDIFIcATIoN Fecron Kl to lllow ron CHlNoe N
SLoPB To GnerN.

(Claute 5'4'1.)

SloPs.
KI

t- - ---J\
Strength of Stength
Beams, of Posts

ioisls and or column.
lles.
(2) (3)
0.80 0.74
0.90 0.82
0.98 0.87

1.00 1.00

Tlor,s 6-MoDIFTcATIoN Flcron K2 ron Cnexcs rx
Dux.lrroN or LoorNc.

(Clause 5.4.2.)

6.3.2. The net seetion uscdi n calculating load-carryrng capacity ol a
member shall be the least ast g€ction determined as above by passing
a plane or a series of conoected planes transversely through tho
members.

6'3.3. Notches shall, in no case, remove more than one quarter
of the section.

6.3,4. In the desigu of an intermediate or a long column, gloss
section shall he used in salsulating load-carrying capacity of tbe
golumn.

ExrRAcr Fnou I.S. 2468-1963.

Specirtcationfor whiting for putry.

l, Scope z

l.l. This standard prescribes the requirements and methods ol
test for the material commercially known as whiting used for making
pullyfor use on wooden and metalframes (See I.S. 419-1953 Specifi-
cation for Putty, for Use on Wooden Frames and I.S. 420-1953
Specification for Putty, for Use on Metal Frames.)

3. Requirements t

3.1. Composition.-The material shall consist of natural chalk
and shallcontain not less than 85 per cent by weight of calcium calbo-
nate (CaCO3). It shall not cootaitr atry freelime (CaO).

3'1.1. The eomposition of the material shall be determined as
prescribed in Appendix A.

3,2. Form and Condilion,-The material shall be an amorphous,
6ne pcwder, free from grits, and shall closely resemble the approved
sample in particle shape and size when examined micross6pically.

3.3, Putry making Property.-The material when kneaded with
linseed oil, raw (conforming to I.S. 75-1950 specification for Linseed
Oil, Raw, for Paints) in suitable profrortion shall fotm a coherent
paste which aftor thorough working in the hands shall have good
plastic quality without sliminess or stickiness that would render it
difficult to handle and apply.

3.3.1. In addition, it shall work readily and smoothly without
crumbling or cracking, and after being moulcted in place it shall hotd
its shap€ until set.

3.4. The material shall also comply with the requirements given
in Tablc I.

T,c,st.s I-REQUIREMENTg FoR wHIrrNc ron Purry,

5.3.1. ![hen low] durability timbcrs arc to bc uscd on outioc
locations, the pormissibe stresses for all grades of timbcr, arrived

at by 5'2 and 5'3 shall be multiplied bv 0'80.

\
0)

linl0
I in 12 ..
I in 14 ..

I in 15 and flatter

(i) Volatile
cent
Max.

matter, pcr
by weight,

and iron
per cent by
Max.

Require-
menr.

(2)
0.2

l0 to 22

8'0

Serial number and
Characteristic.

(l)

Method of Test .
(Ref. to yarious

Indian Standards,)
(3)

6 of f:S.33 -tSOg.
1

t

serlal Duratlon of loading

(2)

Modification
Factor Kt

(3)

1.0

l.r5
1.25

1.33

2.00

(ii) Residue 6n sieve, p6r
cent by Wsight,
Max.

(iii) Oil absorption, per
cent bY weight.

(iv) Matter insolublein I :l. 
hydrochloric acid,
pi:r cert h. Wcight'
Max,

(v) Alumita
oxidc,
Weight,

0.5 7 of I.S. 33---19ez

nurnber 8 of I.S.33--1963.

C{ of I.S. 1683-1960..(1)
(i)
(ii)
(iii)
(iv)
(v)

Continuous
Two months ..
Seven days
Wind and earthquake

Instantaneous or i mpact

z166-3a-9

1.5 B-3 of I.S. I68j_1960

\

i
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4. Packltrg otd Markbrg z

4'1. Packittg.-The matcrial she[ b€ suitably packod rs agrced
to botsoen the purcharer and tho supplier.

4'2. Marking.-Tho containots shall be marked ?itt tho namc of
tho material ; manufacturer's name and trade-mark, if aay ; scigtt
of tlc mataial; and mooth aod yor of manufecturc.

4'2'I. Tho containers may also bo marked with tha I.S.I. Cortifi-
cation Mark.

6. Sampltng t

5'1. heparatlon of Test .Scnrplcs.-Representativc saoples of
the matcrial sball be propared as pr€scrib€d under 3 of I.S. 33-1963
Methods of Test for Dry Pigments andExtonden for Paints(Rovised).

5'2. Nttnber of Tests.-Tats for tho detqmination of all the
characteristics specified shall be conducted on the composite sample.

5'3. Crtterta for Conformity.-The material shall be taken as
confo&dngto thisspociflcationif thecomposite samplo satisfics all
the roquirements prescribed.

6. Test Methods:

6.1. Tests shall bo conductod aq prescribed in Appendix A of this
standard and according to the methods prescribed in I.S. 33-1963
Methods of Tct for Dry Pignents and Extenders for Paints @wised).
I.S. 1683-1960 Speci0cation for Barytcs for Rubber Industry; and
I.S. 1685-1960 Speciflcation for Whiting for Rubber Industry,
Roforenoo to Appendix A appoars in 3.1.1. and to role\/ant clauscs of
various standards in Col. 4 of Tablo l.

6.2. Qnallty of leagents*Un.hss oth€rwise sp€cifed, purc
chemicals and di$itilled wator (s€€ I.S. 1O7L1960 Spocification for
water, Distillod Quality (R€vis€d) ghall be employed in tosts.

Nqrt.-'Puro chencials ' sball moon chemicals that do not cootelo
impuritios whicb afrect tho rosulte of analyra.

APPENDIX A.

(Clause 3't,l,l

Axeryan or T[mrnco ror Ptrrry.

A-1. Determinatbn of Calciuw Carbonate Conteilt.

A-1,0. GencraL*1Xo salslrrm carboaat€ conteot is detcrmined
volumctrically using standard potasciumpcrma[ganate solution.

A-l'1. Reagentsz

A-l't'2. Brornhu Watcr :

A-l'l'3. Anmonlun Oxalote So/zrlbrsaturated.

A-l'l'4. Dilutc Eydrochlortc Acld.-Add one volume of concen-
tratod hydrochloric acid (conforming to I.S. 265-t962 specifi-
cation for llydrochloric Acid (Rwised) to one volune of water.

A-l'l'5. pi1u12 gytphurtc Actd.-C-arefally add one volume or
coooeohatcd sulphuric acid conforming to I.S. 2&-1961 specifi-
cation for Sulpburic Acid (Rodsed) to 4 volumes of water.

A-l'2. Proccdurc. ransfer about 0.2 g. of accurately
whitiog, dried as desctibcd under 6 of I.S. 33-1963 Mcthods
Test for Dry Pigmoots and E:rtenders for Paints (Revised), to a beaker.
Dissolvo tho whiting in about 20 ml. of dilute hydrochloric acid.
Digast for I0 minutcs oD a steam bath, dilute to 150 ml. filter and
wash the rosidue with water, Add a few millilitree, of bromine water
bcat to boiling and mako tbeboilingsolution ammoniacal. Filter
off tho reidue, wash it thorughly and reducc the filtrate by evaporatioo
to 200 ml. To the slightly ammoniacal solution, heated to boiling,
add dn oxcess of a hot ammonium oxalate solution, Continue boiling;
till the precipitato b€comes granular. Allow to stand for onc hour,
flltsr and wash with hot water. Pierco tho apex of tho filter paper
wlth a strirring rod and wash tho precipitate lnto beaker with hot
wator. Ptur warm dilute sulphuric acid through the paper and wash
it a few timcs with warro acid. Add about 30 ml. of dilute sulphuri'c
acid, dilute to abcut 250 ml. heat to 60oC and titrate with st"ndard
pottassium permanganate solution.

/

A-1.3. @lculation:

Qalsirrm carbcte, per c€Dt by weight

i
0.50M Y

v t,
Where

/ - volume in ml of 0.1 N potassirrm permanganate solu-
tion used for titration, and

W - weightin g. of the materialtaken fcr test

A-1.4. The carbon dioxide contetrt shallbe estimated by a suitable
mthod. Thisshall not bcless than tbe ecluivalent valuefor calcinm
cerboaate (CaC0r) content. 

l,
A-2, Tcst for fiee linc :

A-1.1.1 . Slandard Potassiwn Permanganate Solution (0.1. N)-
Disoolvo l'2g. of potassiumperma.nganateinl,000ml. of distilled
water and allow it to stand for 8 to 14 days. Siphon offthe clear super-
nataot solution into a dark'coloured Slass-stoppered bottle. rileigh
aocurately about 3'3g. of sodium oxalate, previou$ly dried for a few
hours at 10e+2'C and cooled over fused calcium chloride in a
dceiocator. Dissolve it in distilled water and make up the solution
to exactly 500 ml. Transfer 25 ml. of sodium oxalate solution to a
conical flask, add 50 ml. of watcr and 10 ml. of dilute sulphuric acid
(l :1 by volume). Heat the solution to about 6ffC and titrato
with potassium pqmangarate solution.

Strength of permangianate solution -O'gZ3x 
W

whcre 
v

\d-woight in g. of sodium oxalate in 1fi)0 ml. of solution ; and

V-volume in ml. of potassium pcrmanganato requircd for
tirsation against 25 ml. of codium oxalato rolution.

A-2. Reagents:

A-2.1.2. Phenolphtl*lein btdicator Solwion: Dissolve 0.I g. in
100 ml. of rectified spirit (conforming to I.S. 323-1959 Specification
for rcctified spirit @evised).

A-2,1.3. Standard llydrocltloric Acidz exactly0.l N.

A-2.2. Procedure : Grin.d thc material to a fine powder, take aboul
0.1g of it in a ccnical flask, shake vig<,rously with about 30 ml.,
sf cane sugar solution, filterand testthefiltrate withphenolphtha-
lcia indicator. Ifapink colouris developed, add tc the solution
3 drops of stmdard hydrochloricacid.

AA.2,l.Ihe rnatcrial shall be doemcd to c<.ntain no free limo
if onthc additioq ofthe indicator no cc.louris developed;orir
any pitrk oolour is dcveloped it is discharged by the addirioo of 3
drops of strnderd hydrochloric acid.

I

l

I
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SEGTION XII.
1r{5CELLAATDOUS.

SIECIEICATION No. 75.

B.trraoo frcKs wflr BLUB DUNGRy cle/fl{r pulLrys, RNos
\OPE9, I{O35g, STAPLES, BS.I @MPLBrE INCLDNO,PATNTKIS
TWo @AT8.

, .Alamboos.{ood bamboos shall be spliced iotc single lathsa or uqiform size for the ootire width of the cnick. Tn:se shrl I bc 6
mm. to l0 mn. io width and not loss thrn 4 m n thickn:ss aod rhal I
be freo from ail prcl'octing knots, etc., planed soooth rith a tnlfe.

. There shlllbe no fibres q)ritrg out. Tnoy shrll thon b: laid ou
rtro grou[d aod closely bounJ tryether by cuotry twia:, in straight
Llnes no! mrre thao20crar. aplrt. Tho bindingrhallbrscdono
that the splioe cannqtbo remlvod, whileatthe samrtimafrosdc,m
for rolling the cirick is piesent. Twl straight sr.lid bamboos, 50 mm ,in diameter, shal.! be tied to top aod bcttom of the chick. Tho
ohick sc made shallthen b; painted with standard spocifcation
two ooats best approved groenprint oo brjh sidos. Afterthe paint
is completely dry, bost bluo dungry cloth shrll bo sproad over the
chick so as to cover the whole ofthe chick and fold round to a width
ol about 40 mm on the sidos and 75 mm on the top and bottom.
Best couritry Dade white tape, 75 mm wide, shall now 'bo
placed at the ends in such a way that it covors on oither side and
shall bo stitchod on to the chick with strong v*lite twine. Similarly
tape 40 mm wide, shall be put on both sides cftho chick at intor-
mediate distances uf not more thzn 7.2 metres and theo stitched
on. Thp cloth shaU cover tho bamboos and be stitchod round
th€m.

2. Twc gocd woodoo pulloys small be tiod near the endc of the
tgB_lamboo by stout :opper wiro and 12 mm diamoter ootten rope
shatl be so passed round as to mable tho chicks to bc lifted and
lcnered-rolling and uarolliog thc chicks. Provision shallalso
bo made for fixing the chicks to tho f, )rr or side wllls as instructod
rxr as not to Ellow thom to bat about the wiod. This may be mado
by lotting in iron hookr or rings into wooden plug fixed inro tho

. walls or loor vorrically belowthehooksattop,to whichthechicks
may be ried by endlcss ropes, lnssing rouud ihe chicks and thrangh
the hocks at top and hooks or rings at bottom. A slip ring with
a wooden peg tiod to it with a string may, al6o, be providcd to kcp
the chick in auy desirod positicn as pcr sketch appended.

.+ N9TE: Tbe abcve arrangpmont willapply to chick of more than
3 metres height only. Chicks of 3 metres heiglrt and less should
have no lifting orlowering ropes, but only endlessropos withrlip

. rings. The loworingand liftingshould bed.onebyhand"

2,1. awo d thrce firm iron hooks 10 mm diameter, shall be fixed
to the joists, brcssummer, or ceiling as instructed, so that the chicks
may be hung from them by the top bamboo. fn cases whers sus-
peruion is to bo frcm chick hooks fixed in masc nry, the hooks shall
be 10 mm diameter with a 50 mm bcnd in opposite direction at each
end sot with one eod 15 cms in the masonry and the othcr end and

>-. projecting 50 mm frcm the wall face with the bent end,upwards to
nceivo the top bambco. Tho upper end .f the hook should b€
rounded ofr with a filc. It must b(' soeu that the hooks are in a hori.
zcntal lime.

SPECIFICATION No.76.

Tlfiwooo rRErrIs woRx rcR Ynnlxoe3

l. Desaripllln 
-TcaL battens 25 mm by-12 mm shall becross€d

verticially horizontally or diagonally in opposite direction at an
aagle cf 45 doeree with tho floor leaving 50 mm square openinge
botwoen tho [cttons. Erch jc.int shall bo seured by 25 mm wire

teakwood blocks lOcms.square by5 cms. deep at aLout 1.5 metro
intervala and socured by rag bolts--the head; being ccunterrunk
into thc top cf the railing set with cemenl mortar 15 cms in to the
maronry of the floor. The teak bartens shall be of sufficient leugrl,s
!9 So from top ro battom (or side as the case may be) in one ler4th.
Thoy shall be spiked with 65 mm, wire nails through both batiens
tc tho verandah posts or bressummer and flcor rait and finist-ed ill
round with a fiame of te,ikw<,od 50 mm by 19 mm fixed with 75 mmiron sorews at ?5 cms. intervals. The outside of fiame and ends
of the batiens shall be flush with ouier face cf verandah pori.
top of bressummq and bcttcm of floor rail. The timber used ihall
mmtly with the specification for wood in the standard specificatic,n..Wood wort, wrought and put up"

2, Pdntttg: The trollis shall be given two c(ats best atandard
specification green pa'nt or such cther paint over Gne coat of primer
as may be specified.

3. Xnte: Thc rate willbe per l0 square metres and will include
the cost aud fixing of the battens, frame floor rails blccks, rag bolts
nails, screws, parnt.ng.

Nors I : In the "m" { masoruy verandah-pillars_opentng in
masoory withan appreciable drop below-heavier sections cf either
battens or frame-work cr bcth and difrerentfmethods of fi.tture wir
be necccsary and a separare plan and speciciation will thg1s1616 6.
roquired.

2 Treated country wccd battens may also be used.ifso speci-
fied inthe tender schedule. Thosizeofbattens shculd beS0mm x
20 mm. cpening between each batten should be 100 mm x 100 mq.

3. Spccification forthg material to be used for wood screws
and mild steel wiro mils shall be as per I.S.: 723_1961 ald
LS. : 451-1961.

SPECIFICATION Nc. 77.

WovBN wIB.E FENcTNG-1.2 Mrrnrs nicu.

l. Fcnclng Wire :-1.5. 272, I 64 thal I appl y

2. Posrsi Intermediate, and corner and intermediate straining
bolte shall be of the proper size for the wire fencing tendered for
a1d of the typo supplied by the manufacturei ofthe fencing for the
purpc€. The spacing and method of fixture tf the posts shall bethat recommened by the manufacturer in his catalogue, if such is
described thsrein. ff the manufacturers' cataloguc does not so
specify, then intermediate pcsts will be placed not more than 4.5
metfoo apart, intermediate straining posts nct more than 60 me,n,
apart, end posts at the end of a line offencing corner strainingpesr.
at oorn€rs, and 30 cms. by 20 mm diameter galvanized stiaining
bolts at intermediate straining posts end posts' and corner. strainin!
posts. End posts, intermediatc strar'ning posts, and corner stlainl
ing posts shaU be set in a block cf :tendarcl specification broken
stcnc in lime mortar concrete the blocks being rectangular of a
suitablc size to cover by 15 cms, ends of struts and bottom of
poots, and brought to ground level.

3,bectlon shall be done in the manner specified by the manu-
fac{urcr and the finished fencing must be tight with no
sasdnsup rightwircsofthefencing truly vertical and the rows
of wires horizontalor parallel to ground slope. On slightlvunevei
ground thc ports should bc plaocd, on the highest ancl lowesr points
and tho fmcirg strrtchrd tight bctwecn tho two highest plaoed 

- 
postsneils. A tstrood !oor. rail 10 csrs by 5. cms. shall be fxed on
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Ihe fencing can then be pulled down and sccured to the posts il
tho low psints cate being taken that thcse aro so tightly planted

as Dot to pull out.

4. Gate-If gates are require<! they will be specified by size, and

thewoven wire manufactures, gate ano gate pcsts shall al st be sup'
plled oftho same pattern and correct hcight fo the fencing.

5. Painting.-lf this is required to be done, it will be done with
sugh aoti-corrosive paint as may be specified and the.rate for the

fencing will then include the painting.

6. The tender schedule should include a site location sketch of the
feniing marking thereon the position of all posts to be supplied and

also a catalogue description of the fencing. A full $tatement ofall
parts of the fencing to be supplied and method of fixture shall be

detaited as defined in this specification. The rate will be per square

metre and will include all items in the foregoing specification the

whole completely eiected in place to the satisfaction of the Executive

Engineer.

SPECIFICATION No. 78.

SuNo wrns FrNcrNo-l'2 METRES HrcE.

Barbed wirefencing as per 1.S.278/69 and N.B.C. Part V of aPPcn'

dix shall apply.

2. Mobilc fiPe;

2.1. Theseunitsnormallyareofsizo 0.9m. x 0.9m.and 1.2m. x
0.9 m.

2.2. T"trcwei&tof eachboardof sizel.2rn x 0'9 m. shall beabout
7 kg. If plywood is used the face veneer shall be of teak wood.
Plywood of 7.pty board, 16 mm. thick shall tre used.

2.3. The surface of any type of board shall be such that it will
remain firm and rigid while in use and shall be of matt finish.
The texture over the whole writing surface shall be even, and made
smooth by applying necessary fller. The texture shatt be smooth
with just sufficient roughness to enable the chalk to make a legible
mark wit hout undue pressure. but not so rough that the chalk is so
severely cut the smudging and marking of the 5grface takes place
when the board is wiped wilh a dry cloth. The surface shall not
be too shining

2.4. Each board shall be constructed well and sharply in such a
rvay that it is trot subjected to warping. The corners of the board
shall be rounded olI to a radius of not more than 25 mm. A suitable
framing shall be given to ttre board for making the board rigid and
Erm.

2'5. The method of construction and mounting shall enable each
ty'pe of board to remain firm and 6g;d when in use and adjustable
revolving and movable type to be easily adjusted and moved.

2'o. Thc rate shall include cost of the frame also.

)

!

SPECIFICATION NO. 79.

FIXED TYPE Bancx BoanPs.

l.l. Forming black boards on walls : If tbere are bushings on

stone wall$ to rec€ive the plaster, tlrey shall bo removed to within
12 mm. proJection before plastering is done. Alt joints in masonry

shall be raked out atleast 20 mm. deep. The waII is to be washed

with fresh water and thoroughly wetted before plastering is commcn-

ced. But before applying plaster, it must be seen that the wall shall

not bc soaked but only damped evenly. Tlrc surface shall then be

plastered with cement mortar I :3, 20 mm. thick in two coats, backing

coat 10 mm. thick and finishing coat 10 mn. thick and finished even

and smooth. Ttre biack board shall be formed at 0'9 to f '2 m. high

from floor or dais level and may be 0'9 to 1'2 m. hieh. Cemeat

mortar beadings 25 mm. wide and 15 mm. thick shall be formed all
iorno ttre uoaio. After iuring the plastered surfaco, proporly pain'

ting 3 coats with approved black board paint sball be carried out

over the plastered surface and the board finished srnooth.

1.1.2. Rate : Therate shall include the cott of beading also.

1.2. Glass Boards : The glass plate boards may be fixed 0'9

to 1.2 m. from floor or dais level and may be 0'9 to I 2 m. high.

The glass plate shall be 6 mm. thick ground on one face and, painted

on G other polished faoe with two coats of approved black board

Paint.

The glass plate shall be framed with teak wood reepers of size

50 mm. x 25 mm. having 12 mm. out groovcs to rec€ive tbe glass

plate, and the frames screwed by means of 40 mm. $crerys to th€

wooden plugs of size 50 x 50 x 50 mm' fixed in the wall at suitable

intervals. The glass plate may also tre framed with aluminium frame

if so specified in the tender schedule. The tcak wood frame shall

be painted with two coats of approved quality and colour over a
priming coat. The gap between the plate and tho wall shall bo 6ll€d

with telt or otlcr suitable cushioning rnatcrill.

r.2.1. Ratr : The rate shall ioclude cost of frame dso.

3. Dust Rail and holderfor chalks etc.,-On all wall mounted
boards andin type where possible provision shall be made for a dust
rail to coltect dust falling from the writing surface during use. A
suitable container shall be provided for chalks and wipers.

SPECIFICATION No.80.

Bnrcr ENcasrNo GnrpBns.

l. The rolled steel girder shall be finally fixed in place in accorda nce
with the drawings, cleaned, and wire brushed. A coating of neat
cement shall be girren to the girder flanges and web, using a propor-
tion cf one kg. of cement mixed with 0'65 kg. of water to cover
14'35 square metros one coat.

2. Thc space on either side ofthe web ofthc girder and between
flangs shall be filled with standar( specification brick in cement
mortar with mortar proportion I : 3, with the bricks flush with edge
of flange, or overlapping epge of the flange not more than 6 mm. The
size of bricks uscd should be chosen from those locally available
to satisfy the above-alternatiirely, brick work of terrace bricks in
standard specification c€ment mortar I : 3 may be used instead of
wall bricks in mortar.

3. Expandcd mctal 20 mm. mesh--3 rnm, x 3 mm. shall be bent
to a rectangular shapc 6 mm. larger than the girder all round. The
ends of the expanded metal cut to size shall lap over each oth€r one
mesh on thc top flangc, and be secured togpther by wire bindings,
flxedat 30cm. oflongth ofthe girder. Theexpanded metal should
be blockcd away from the lower flange 6 mm. by means of pieces
of iron bar wired at intervals to the inner side of the expanded metal
in ordcr to givc a kcy to the plaster.

4. Standard spccification on ..plastering with cement mortar I : 3,
12 mm. thick " shall flnally bc donc over the expanded mstal to th€,
bottom flangc and the two sides of thegirdcr, encudngthst thG plastctr
bonds wcll witl 1Lg brick work and lowcr f,angc of the girdcr, through

1
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(

the expanded mehl. The plaster shalt be roundod to 12 m-. radlur
at t?rb lon€r corncrs of ttre girder, aod shatt bc'rpun66il to tf iaffi
'radi0s tojoin the peiling plaster, plasteri.ng boi$l ddaedtir t$a '!dol
.above ths girder ls laid. Watering shall be donorlr Weciffiir tts

' i. Uirtes. otherwise specified, the rate shali be p€r qetrq' fud'of
girder for sncasing completc in accordance with this specification

#xclusive of ccst ff girder, fixed in place), or the Cost may' tle induded
io the unit-tonne tate, based on the weight of the rolhd st€d .girCert,
as rn4y be fixed iu the relevant schedule item. .. ..

" N.B.-{r) Where concrete filling is proposqd to be tised iostbird oI
Uiict filling, details such as whether the filin! ls to'be'giv6o'6Qoii

I or after erecting the girder, applying plaster after erecdion, dtc.,'will
bo given in a separate specification. Similarly, a separate specifi-
oation will be giveo where patent types of lathing aro proposed to
boused4ndplastcrappliedwithout any filling between lathing and
contral part ofgitder.

(t) In all types of encasing, the extra weight of tho encasing
matorial should be added to the dead weight-designing tho girdo.

(c) Plastering without flling has the objection that corrosioh
of the beam may be going on uonotioed, as no treatment can bc
given after en@sing.

SPECTFICATION No. 81.

S1EBL f,)ooRs AND WINDoWS.

l. I.S. 1038-1968. Appendix A and N.B. Code, PartV of Appendix
shall apply.

2. In the abasnce of othor instructions, the crection of doors and
windovn shall ordinarily be left until all tho roughcr building opera-
tions have been finished. The position offxing lugs may be marked
and nocessary holes left as the building progrdsc. A brick with
sand mortar may be placed where tho lugs will com, to facilitate
subsoquentflxingofthelugsin mortar. The fixing-lugp arc to tre

tarred before insertion in masonry and securcly fixed with Standard
Specification cernent mortar 1:2 I.S. 1038-1968; Paragraph 7

shall also apply.

3. Tho openiqgs fcr these doors aod windows shall bo mado with
a cloarance all-lound of 12 mm. for doors and windcws up to 1'8
metres height and 20 mm. for heights aborrc 1.8 metres, they shall
nover bo forced intc pcsition. The spaoe betrreen the masonry and
the frame shall then be carefully filled with standard specifcatioa
cement mortar I :2 ; r such other tlpe cf ement as is re<'mmended
or supplied by the maker. It should be a stiff mix and bo pressed

firmly full bedding for the full opening and oeatly finished with
smooth surfaceand pcintod as instructed

4. The fixingrof frames shall be so dono that m lime either in
plaster or in thp masonry comes in cootact with the steel door or
windowframe

' 5. Where the doors and windows have to be fix€d befcre rougher
building operations are finished, care shall be taken that the articles
or fittings are sot damaged by placing beards, pcles, etc., onthe
sills,transoms,, or glazing bars, and that they are nct used as @n-
venient support for scaffolding. Any damage shall be made good
by the contractpr.

i

6. Frames ishatl be fixed plumb and accurate, as otherwise
op€niDg portions will not function satisfactorily. For actual fixing
th€ proco6u€ is usually given by the makers ofeach type ofdoorc
or slndorr,aad shall be followed with such modifications as the
Elodrl Endrco otY order.

.7. The glaziag shall conform to the standard specification for "Gla
zlcrs wofk" regarding thickness and type of glass and putty to be used
Gteling shafl be on the i nside of the'door oi ivindow, unlbss otherwise
sp'ecified or shown on drawings. The glass shall be iut at least 3 mm
smaller ln height and widththanthb tighriebatesizeofthe opening
into 'which i t is to fit, and shall be beddeh in putty in the usual wa}
keeping the front putty as naffow as possible, to obtain a neat and
workrnanlike finish. The glass shall bg held,in position for puttyiag

ly,sqall wedges of hard wood or,lead, and th4 glazing completed.by
6o0Oing the.glazing beads in putty aod scr.ewing into position _cr"by
fitint the glass with Blazing pins and clipsraccording to the type of
door or windowtonderedfor. .Thecoqtractor shallclearly sbow
tfg.method of fixture of tho glass plopsss6 1o be adopted, followinl
tbe instructions in the steel door or window 64ker's catalogue.

Rare-I.S. l2$0-lggl Part VI[- Para 86 shall apply.

SPECIFICATION No. 8l-A.

SpEcIPIcATIoN ron Ar,umrnuM DooRs, wINDows AND
VENTILATORS'

L I.S. 1948-1961 shallapply.

2,. For fixing and glazing of Aluminrum doors, windows and
ventilator$ I. S. l08l- 1960shall apply.

3. In the absence of other instructions, the ereetion of doors
and windows shall ordinarily be left until'all rougher building
operations have treen finished. The position of fixing lugs may bo

marked aod necessary holes left as the Luilding progresses. A
brick s,ith sand mortar may be placed where the lugs will como
to facilitate subsequent fixing of thelugs inmortar. Thefixing
lugs aro to be treated with lacquer based on methacrylates or cellulosc
butyratc before insertion in masonry and securely fixed with cemen

mortar I :2 of standard specifications and as specified in para 7t
ofI.S. 1%8-1961.

The space between the meaonry and the frame shall then bo

carefully filled with standard specification cement mortar 1 :2 or
such other typc of aement specified by the maker. It should be a
stiffmix and be Pressed firmly full bedding for thefull opening and
neatly finished with smooth surface and pointed as instructed.

4. Para 5 and 6 ofspecification No. 81 shall apply.

5. The glazing shall con'orm to the para 10 ofI.S. 1081- 1960.

6. Specifisation for Aluminum windows for lndustrial building
is not covereal in the specifications.

? For slzes of frames, I.S. 1948'51 shall apply.

SPECIFICATION No. 82.

lVrNpow SUNSHADE-SHEBTING TYPB,

The frame work shall be of teak, unless other wood is specifie4
sizes of members, and shape of sunshade, being as shown in tho
type design. The width will be at least 20 cm in each side wider
than the clear opening of the masonry outside the windows, framdt,
with depth and projection as shown on the type design. Tho
outer horizontal frame members shall be taken 23 cm. into the
wall and anchored by 10 mm diamter, mild-steel rods 23 cm, long.
The wall purlin shall be supported at about 0.90 m centres by mild-
steel dogs setin cement mortar as shown in the type desip. If
th€ lintel is of arch work, these dogs shall be built in with the arel,
and the arch is not to be dug out to fit in the dogs afterwards. For
6ting to existing windows, the 6uter dogs witl be located clear of

[l}
t,
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he arctr, witfi a central support to the purlin fixed in e brick joirt
wi'th cement. This rcntral support will bc 10 rnm diamctcr aild.
steel rod taken l0 cm i nto thc joint and bent up to support tlc
purlin similar to tho othcr dog;s. Thc main framc ioints shell bc
halved and screwcd rnd thc rccpcrs sball bc houscd ia the fraro.

2. The covering shal be of 1.25 mm thiok ialv.nizcd iror
shcding or othcr ligltt shcct, rs m.y bc dcfincd in thc schcdulo
itcm. Thc top and front slopinS frco of tlc sunshadc, for pli.
able sheeting shall bo ia oac piccc without ioiats ard tlc
two side sheets sf tlc fremc io sioglc strccts, unless etlcr.
wiee permitted by tho Exocutivo Eoginccr. Thc covcrint slell

Lo txod to tlo reed rork et tbe corners eedetabout l5cm
irtc1yd. elor3 tloodps of tlc framc with 2cn galvaaizcd irot
s;rcra lrd waslqs. Ia ell cascs, the top coverirg shalt be tekca
1,s q. irto tbc rall, eed sct aad fidshed properly with nastic or
cercrt rortsr.Ncstroir6 sballbc nadc ard so f,nished tlrt tlcr.
will Lc rc lcrt4o drrlrt reies.

3. Tlc retc slell bc conpletc for onc sunshdc to suit th. siz.
of rirdow dcftcd ir tlc schcdulc itcm, ard shell includc ell wood
rork-slcct covorir3; rild-stccl anchors aad dogs. Exint, ctc.
cenplctc ir pesitier ard peirtirg two coats of best approvcd prirt
of colour wlicl will Lo de,tncd in the schedule item or in an rddcn.
dursFcilcrtici lSec it. 1r.
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SPECIFICATION NO. 83.

Woop srarns.

t. ilooil-4he class of wood to be used will be defined in tho

rr' ctant scthedule item.

2. Design..- As the design of the stairs wilL be governe{ by thc
pupose for whichthestairs arerequired and the spaceavailable'

iuci adaen lum plans to the stairdard dctail drawings as are nec€ssary

in each case, will be furnishedto thecontractor.

3. Srrings.- I .5. 163411973 para 5'3 and N.B. Code Part VII (C)

of appendix shall aPPlY.

3.1. The strings will'be either close strings (i.e' with risers 6sd

tread housed or housed and we{ged into the strlng) or cut and

mitied (i.e., with the string out to receive the tread and thc riser

-itr"A to the string) whicheveriS specified' Stlii gs shall'be con'

nected together with 20 mm tie rods at intervals. (f approximat€ly

1.8 m. (position not showo in accompanying plates). The bolt
head of the tie rod shall be housep in the outer string and covcre(
;;;";r"d.; plug iri:sseo flush. iTLe tie rod shall be cut ofrto tho

required leugth aod the aut need not be housed if it is uot €rpolco

to uew.

' o.'riarldir.Art, AND BALUsTERs.--rnose shalt be of the
tlnle.Shcya, in tho standard or other detail drawing-specified.
In the ca,qe sfthe use.of cut strings they will bo d<lvetailed into the
trerd and the return nosing of tread wil I be mitred and planted on to
covdrthe -dqveta-r.l. Th-d_baluster will be tenoned into the lower
face bf tUe hanaiiU anA $iu1i"O to the slope of the rail (and similarly
splayed for the string, whdn fited to close stringsFuniess it is specified
that they will be screwedrto an iron ccre housed in the lower face of
handrail. Balusters shall ibe evenly spaced, Unless otherwiso
specifloil br shown in refeverit plans, two balusters will be provided
for oach step, doe over dhe riiser and the other at mid width of the
step. For winders, onetbalfster at the narrow and willbe used.

i

6.1. The hudrail shplf pe housed and tencned ioto the newel
post, or may b' given a Famp at the lower newel, swan neck at the
upper newol, cu.ved in plan or elevation all as may be shown
in the relevaut, details specified. Joints for handrails will be butt
joints dowelled fngether dnd fixed with handrail scrwes or as may be
otborwise specified.

J.2. Strings will be tenoned into hewels and notched a4d bolted

in trimmers and floor joists or fixcd in other manner as, may b€

epccified. Details for fixing the upll string to the wall by dog bolts

oi plugs will be furnished when luch fixing is requiredlseparate

details also be given wlren curvpd strings arc sp*ifed or shown

on the relevent sections of the stairs. Grooves 20 mm deep, shall

bc accurately out in strings to receive the risers and trcads and cdScs

where such as specified to be used'

3.3. The size of the strings will depend on witith of the stops,

spacing of carriage pieces, length of fligbt, etc. and gball be ofrizc
spccified for each work'

3.4. Wedges wili bo fixed with a 25 mm nail or if it is a cool

district they will be tlipped in glue before wedging up'

4. Carriage Pieces.-Cartiagp pieces shall be used for

support cf st-ps in the case cf use cf cut strings, t r wherg the stairs,

uri iOO "-. 
ot mcre itr width. The size of carriage pieces and spacir,g '

of ri." will be shcwn cn the relevant drawingf ' lf the so5(r61

tn" .i"irr is to be boarded cr plastered, rough bracktes

zi mm thick mav be spiked to thc carriage piece to support.the

sios. Otrrerwise, fittedbrackct pieces or larger size fitted cut carriago

ii&s stafr be usod, flnished in a ncat manner' Thc calriage pioces

rn"U t" securely housed, framed or tenoned to the trimmer wall or
floor joist" as the case may requiro'

j. Treads and .Rlters.-'ths troads shafl bavo round

moulded nosings along the front and returDs wi!h- moldingr
.i""t.aonofthe type shcwn in the staodard detail or other

liu"iner supplicrl. The projecticn,cf the nosing- t]}lt E us$lg
tu iUiJt".ri-of the tread' The trcads and rrsors shatl be fixod tb tf,;
r,Jrgr "r 

described in clause 3 supra 14 ?t shovn in thc rdlevent

-i"rJ"rO rr other details furnished. Thetisers shal berebated tcp

^iJlottorn 
12 mm and with width or rebatc, 1/2 thickness of the

It"*- fn"v shall be fitted in.( $pores in the tread cut be reoeivo

iie- ,iO" standard detarl rtrarvihg' The thickness of tread and

ri..n *,urf bc as shown in the rclevent drawings'

5.1. In bettor class work, where ll.:oTt will bo bqarilnd'.&' @)fr?4-and^_Risers.-Tpads 30 .mm. thick, with risers

.rr'u,.r"j'in riscrsandtreadswillbeltocte$-g! screurcdtogether ,5*a.15i9kforl'05mandl'2mwidthstairseachincreasingby3mm

L::"J:"::JX,:ft* ff:ilf:?-.',::,-Tlf I JffitT:]iffi ,:Sfff"?Tj,',T#fi'ffi':*'"',T:t$]T]i1l,i'j#,,'"?:.:'
::;';,;;;; treads and the treads to the riser from the top, coutrto'r * i I 't
:;il;; i,;;d of the screw into ,he top of the tread. 

, 
Mrt.:-c.1. Drawinss No. 1849, drgs. I and2 shall also appty.

(4) Tltftlafe several rules in common use, which lay down the
proporti(+d. tread to rise. The limits of variation for width of
treadaod pifpt of rise may be takenas from23 cm. x 18 cm. to 28 cm
and or 30pm.x l5 cm for ordinary purposes, the rise being reduced
to 13 cmb O[ t4 cm. for public buildings where possible. The wider
the tread,:tb'less should be the riso and the greater the rise, the
loss the ttbad.

Norrs oN Srarns

(D) An crdinary staircase should not bo less than 90 cm in breadth,
lfi) cm. to 1'5 m. is preferable.

(c) Winders should not bc hr:used if theycan bo avoided, but if ttrey
are oecessary, thenthey should bo atleast 23 cm. in. width at about
40 cm. away from the handrail and located near the bottom-not
the tgr-of the stairs. I{ is good practice to provide separate
boarqs for oach winder togcther with carriages.

(d) A landing spaceshofld be provided at not more than about
overy fourteen steps., TVo consecutive flights in the same

dircticn should be avcided, if possible. A suitable height for the
tcp of the haodrail immodiately above the risers is 7! cm or 80 cms.
On landinls, the handrail may be 90 cm. high. In dog-legged
etairs the buter string of the upper and lower flight wifl be iu tho
ramo vartbal Plane.

i

(e) Carriage iPieces -For carriage pieces with '" b.;hckets
ffxed thereto the following sizes may be used ; 105 em width stairs

-10 or l1 step flight-one carriage piece- 5 cm. x l0 cm. increasing
for 1.35 crq. width stairs- 14 or 15 step flight to 5 cm. x 18 cm.

(f) ,3trizs,s.1Thc following. sizes are srritable for teakwocf
5 cmx33 cm. for close strings-I05 cm width stairs-. 10 or 11 step
flight-increasifg to 5 cm x.38 sm fot close strirlgs (wall string)
and 7.5 cm x 38 cm for ctlt strings -:l '35 m width stairs - 14 or 15

step flight. :

*
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tive Eqgineer for each building to be

2. Material and Sdze.-The cize thc conrluctors will
If is unable to obtain

the size and give such

relating to the conduc-

notes accompanyil'g this

All air shall be of galvanized ironand,all down

of galvanized iron or aluminiqm except where

the ns necessitates the use of qopPer or coPPer

air terminatiorts and co[ductors'

J. ond Terminals. -These shall be installed in
with the diagram and of <lesign shown in the standrrd

or drSwings sOecified. Where not otherwise deEned, clcvttic'::

SPECTFTCATION NO. 14

LIoHTMNG CoNoucrons.

-The sYstem of conductors sball be instr{led

withthediagram which willbe by the Exccu'

shall be of galvanized iron 20 nrrn diametcr, fixcd

.11

9. furths anil earth corurectio't-T]r--oarth controction shallbeof

oue or rnoro of tie following type$ as may be described in the tender
t{'it, oitn"r""-i, the diagram it being essctrtial thatthe lower

"i,t"*ii "f 
n" .oooo"t* t" btrried in p€rmanontly dantp soil'

(in most cases two separato sarths will l:o required aud when the
; jlirdcage,, system is used, vide paragraph (D) of notes accompany'

ing this specification, a separate earth oD each side of the building

iJt qrt ;At-sfiaiait"ntion shall be givetr to joint connections vidc

clduse 6 supra.

, (o) C,roo."t the cable to a galvania'd iroa^plate 75 mm X 75mnn

X e nm t ,ick, the iron plate being immersed in charcoal at a depth

,rrerq,it will Ls continuously wet' (A 75 -t X 75 mmX 4 rnm

coppcr pl to should be used when the conciuctor is of copper)' It
is botter to set tho plato vertically'

(O) Wtrcre permanent moisture is at a considerable depth or

whero it is uot conventeDt to open up an excavatioo to the required

d";th ;o lay an earth pl.'te, tlrive a galvanized iron pipe down to

purrtrnouo, subsoil water-level. The pipe should be provided with a

;;iobl. drivin.: cap or dolly and shoo and successive lengths jointed

;;;;..;'.d.and coupled jiirt ot scre,ved and sccketed joint' The

ffi. i.s ilires of the prpe shall be pcrforated with 3 mm drilled

lioies, thrrg lines circu.rnferectiallyand at 15 cm' staggered spacing

;r"^i til i;rein or tne bipe. TLe cabfo st-ratl uo passod down- t'o

,it.,t1ti.,"oitle pipe *i aorv powdered charcoal then packed

a{round t,re cable fo, .ne mtt leng.n of ths cable' The pipe shall

be brou!;h: to about 45 cm. from griuqd level,tho cable being rivetted

or boltt-ed to tho pipe antl solilered and a sruface box provided as

"t*" i" tne staniatd drawing. It is also advantagoous to connect

iil" o.i*" p"tforated pipe wiih a pipo connection ftom tho nearest

watortap orcleanwaste,-water sothatthcro will bo an additiona

urro.*i of mairtaining the oarth eeaasction always in aq efficient

wot condition.

' (i) Wn* this E€ihod of earthing is provided the teoder

notioe witt specify thp leegthg of 50 mm driven tube required' tbe

ilfi ;i 12'mm-pips:56nnoction to be supplied and laid and the

"r"]"ff 
*,u for tiJ conductor will be for complete execution iD

"."ora*.. 
with this subclause (inclusivo of surface box, masonty

otc.) r ;

Nom.-U the gtound is hard, a 50 mm pipe cannot be driveu

A"up anA it may bJneoessaly in such a case to use a boring outfit

.iii" t-"ff.tt iize to got the pipe to the requiled depth' The cont'

.iactor sl.rulO inspect tho site and decide his method of execution

t;f"* t*J"tirg, ". 
his rate shall cover 156 exscution of the work

:by whatever method he finds most suitable'

**#H$?":li""Xol&["i[iroii3l","fo""ilHiit,:u[t',ift
ini *","* is to Uo made, to a bright surface and coonecttbe cable

i"iU" -"i" with a clamp as shown in the standard drawing-soldei'

ing also at intervals around tho pipe'

(d) As a modificaticn of (a) above, where there is a suitable

well convenient, contrect the cable securely to a galvanized ir:on plate

;;; X 75 mm X 6 mm and lower the same to the bottcm of tho

*"lf r, 
"tipri"g 

the cable securely to the masonry of the wel I at 90 cm'

iot*rAs UV- dogs set with cement rnortar I :3' 15 cm' .into
r""t"*V joints. The cable should 6" u6glitted through the stelning

at 45 cm. below ground level'

(i) The location f66 the " @rth" shal! be " 
tltoq/n in tho

diagram-vide clause 1 supra (the distance may be l0 to 30 meffes

;.; ,h" truildine). Unless otherwise specified, the cable shall bo

i"i'A t"* the buil<ling to the pil, well or sunk pipe '' earth " at a

i"r"f +S crn. below ground level. Thc cable shal! be tarre<l thoroughly

."iatr rrro coats of standard tar painling for the full lenglh cf thc

c^bi" frnm the earth plate (or ' Darth " sunk pipe) 60 cm' abcve

gi"r.a level at the b;ilding. Ilessian cloth shall then be soaked

tn
l. fiiagra ".
accdrdance

rods terminals
60cm aat .bove that

attacipd and Provided with
lortion of thcbuiltlir g to
three additional Points,

which it is

each 15 cm

drawing.

4. Aigrettes.'-These shall be of the pattern. shown in tho

stooOAr-d detail drawing and shall be located at distances between

i-iJ *a 9 mm along horizontal conductors as may be shown

on the diagram -vide clatse I supra'

5. Stnsle Poirrrt -These shall be provided for all the finials

n"g ;f;rra such roof projections and at places shoy!-oo It
oi"ti;*in"v shall be of the type'shown inthe standard drawing'

accomPanying this specificatio n'

. 6. loints unC FiYing Acc.essories,-'Every joitlt whether bet'
t 
r"""n ir.."rtive lengths ofrod or at junction of terminals, Poihts,

"iir"if* 
and earths shatl be well clear;ed, screwed or riveted and

iiL"iehry.ordered. The contractor shculd employ an Erperienced

i;;;"; io enabte proper lineman's joints to be made for cables

to ensure sound joints.

6.1., The rod shalt be connected to the masonry by holdfasts

of wr8ught,iron of the standard type design accompanying or such

"tn"t 
iy-p. as may be specified. Such holdfasts shall be fixed near

the top and bottom of the vertical' face of the buildiqg and at

interr4ediate distances of not more than 1'8 metres' The fiiasonry
joint i,iff be chiselled out for a depth of 15 cm an'J the ;holdfasts

ihen grouted in with cement mortor l: 3' 'l '''l
7. fuIethd of Runiling Conductors. -These shall

be rutr in as difectalineto earth att solYcaient aodsharp bends

and joints avoided. They shall accordingly be kept a certain distance

u*uit o. walls, but must oot be insulated from the walls'

7.1. Conductors shall so far as possible be run in single lengths

and' joiutsin same willnot ordinarily be permitted exceplwhere

vertical and horizontal conductors are con!)cted.

1.2.:tne diagrarnwillshrw t;, p)sition of rods, whichwill be

taken ldown the sides oi the buildirrg mcst exp;sed to rain.
i

Z.3.lWhere a string course or other projecting stone work will
admitrof it, the rod may be carried straight throbgh instead of
arounptheProjection,butinsucha c se, thehole should bp larp
enou$h to give75 mm clealance all r.,ui"rdthe cotr''1uctor.l

long, made from 12 mm round rodS, &s shown in the standard <leqaif

8. Rainting-.\ll conductors and terminals shall be painted with
tro olats of such anti-corrosive paint as may be specified in the

tondo{ notice.
I
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!o hot tu anC virapped tiphtly while trot is 6 bandago form to
thoroughly ojpase the length of cable whrch has beoo tarred as above,
i.s., for the underground portion and for 60 cm. abovo grouad level'

NorB.*If the cable is likely to receive closc attentaon lwbcrc
burriod, so that it can be renewed as soon as it oorrodcstrlly,thon
ir nood not be made watertight but simplylaid about 3c cn' to 53cn"
botov ground level, where the rain will percoletc 8latlus tiic
noro efficient earthing. Unless however expressly othcrwisc spccif e t'
tho cablc shatl be tarrod and wrapped as described abovc.

lO. Testlng,-The system be inspocted ard tentGd by en euthorizcd
Gormnmont offioor and shall pass such inspcc'tioo ud tct, bcforc
tho contractor shall be como ootitled to atry paymet, fer tloli3ltdng
cotrductor slatom. This test witl usually be conductd ir thc dricst
eoacon of tho year. The maximum rosistance from tb top coaductcr
to tbo "gtround" of the testing apparatus shall ia m erc ard
l0 ohms.

It. -tarc-Tho rato will bo for the lightoing cooductor system

coEploto installod io plao, inclueino ofallpcintr, tcmiad*, rigrotts
rods oarth conrctlons and painting--complotc to tho roluhercnts
of tho diagram referrcd to in clauso I supra, this studarl spccif' -
cation and such furtho addendum speification and drawings or
tonder notioe description as may be furnished.

Notes of fightning conductors.

(Vide clau* I of Standard sFccification).

(a) Numbor of conductors-No " ar@ of protcction " cen bc
dofined and no definite rule can be laid down as to thc numbcr of
rods necessary to protect a building. The oxtent of protcction should
thoreforo bear sorno relation to the value and importrnc. of thc
building conocrned. It should, however, be the prec{ic to provide
at least two rods oD any building.

(D) Birdcage systerr-This is tho bGst known mtthod of prolection
wheroby the structurc is enclosed in a mctal frtmc work. In a

building which is sufficiently important to warrent en approach
to this syetem, thore will usually be metal guttcrs trC rain-weter
pipos. These should be made leleclrically contincus Ly proper
bonding togother and utilized as part of t[6 s16t6;1. Ordinery
conductors must b€ 6lred in addition and the wholc connccted. It
is said to bo advantagBous to have a hotl26ntal oonductor ,alen
round the bullding. either 50 mm. or75 mm, abovc jreurd levcl
or burriod in tlic ground. flp f6rrner will not usuetly be p*slble
oD account ol unsightliness. Tho whole syctcn shculd thcn bc
officiently conmted to earth at several places.

(i) Such approach to this system should thcroforo bc made in
dosign as wamanted by considoration referred to in peregraph (a)
supra.

(Yide glausa 2 of Standard Spocification.)

(c) Material for rod-The lightning Research Committee of 190

rcommend for main @nductors copper weighing not less than 500
gramrrcs per mctre run either in the form of tape (20 mm by 3 mm)
or stout wircs-no individual wire beinglcss than No. l2 BWgor
iron weigling oot less than 3.3 kg. They state subsidiaty oonductors
for cornccting mctal ridging, etc., to earth may with advantagG
tro of iror of e smaller gauge such as !.{o. 4 S.W.G. galvanized iron.
Tho phocnix fire office lay down among other alternatives, soft
iron wircs cablc 7 itrands, each strand of 3 mm. diameter.

(i) This lrttersize cable out of galvanized iron should tre adopted
in dl c,asr 1, tlvta{resr ualess considerations decessitate othcr size
f ttb thc b not arrailable thcn three 7 strand fencing wrrc cabla
(oroh *ranf of No. I 4 S.\tr.G. and each scpa.retc cable No. 4 S.W.G.
;tich fcnciq wirc cables are usually available, shatt bc scctrcly
otlppod tc3cfhcr at intcrvals of not mcre thao'60 sm. and used as

mrin coaducton (hrcc ? standard No. 4 fencing cables esch srand
No. t4 S.W.CI. gtve a cross+ectional area of 6.77sq.cm. whilstT-
Strands 3 mm wires have an area of 6.4 sq.cm.). The Exccutivc.
En$nccr should tivc such further details for firints,etc., that arc
ncqarrrit lfhc 6odr it ncccssaryto adopt the less desirable sen{ustor
formd ftom thc tbrec fencing cables.

(li) Coppct is more expcnsive than iror @nduc{ors, ls moret
Xabtc to be Colcn and on account ofits high conductivity is moreg
liablo to sidc lashes and to this eilent,,is objectionable.

.-' .., a I .

(O Altsrrru'rrt -For small gabled buildings with6ul towerr 5
may bc sufrcicnt in some cases to provid€ two terminals one at crcl
eod of thc rid& connected by a conductor alsog the ridge and carriod
dorn a hip to eaves, thence to ground. For a long ridge providc
tro earths at cach end of the ridge.

(i) For a f,at terrace roofa cable along the top of parapet with
airgrettcc rt 5 metres to 9 meters interval and carried to ground at
two diatonel corn€rs, fs1 4 rns{6rate size roof, will suffice.

(ol Mowt ol ttutal-C-onnect all masscs of metal in a bultding
and ornarnctal iron wort, iron trusses, hotwater pipcs, etc., eithcr
to thc systcm or to separats earths. Keep the system away froO
roft retal pipet

-U) lnspcctton-The joints of all conductors should be carefullt
inipcctca annually and earth plates tested once a year bcforc
tbe rtiN.

SPBCTFICATION No,8&A.

COr.r.rpsttr.B OATE, RoLLrNo sHuItEBs AND RoLLING olr LLt.

l. I.S. 62,18-I9?l-Specification for metal rell;ng shutters and
Rolling grills sball apply.
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l. Ili'autacture q11l 3i2es 2

aJ. Dpes: - The galvanized steel borbe.d wires shall,be of two types. rv.n9;e (Iowa Type) and Type B (Glidden Tvpe)'

RB

I
'll/rFE "

o

a'
tlloryrDu^L v,Fe

Nomlnal Weight of comh
diameter lercd bafied
of wire wire.

_ _- )__
Lirc wlre. plnt wlre, Max. Min,

(2' (3) (4) (s)

F,- q?ttrc/, o? UR

TY?C A

Liltwl RE

R6

Itao Y IDUAL wlf.e

4.1.1. Type A (Iowa Typd.-fhe barbsshall have four pootsi

and shall be formed by twisting two point wires' each two turns,

tightly around troth line wires making altogether four complete

turns.

4.1.2. Type B (Gltdden Type).-The barbs shall have fcrur poiots

and shall be formod by twisting twc point wires, each two turns'

tightly aiound one line wire mabng altogether four completb turns'

' t.Z..fh'd galvanizsd steel barbed wire shall be of the size desiS'

nations given below : -

ot

IY?E O

DE,TAIL5 CT DARDTD WIRE

EA^E+[

4.3' The barbed wire sball be formed bv twisting tosllt'i.wo
tine wiies, oop or poth *rrt.ioing the barbi. Thc sizes of the line

anO ppinqwires and UarU specings shall be as specified in 4'2'

1.4: Toleruiices:' The permissible deviation from ttre nominal

diameter of the line wire rnd the point wire shall not exceed 0'(B rEt'

4.5. Th€ barba shall bc so finished that the four points are sct

and locked at right angles to each other (see Fig' l)' The barbcd

shall have a length of not less than I 3 mm' and not more than 18 En'
The points shail be sharp.and cut at an angle not greater than 35"

to the axis of the wire formiog the barb'

Sizt desig-
nation.

(t)

Distance
beiween

iwo barbt, 5, Freedom from defects z

5.1. The line and point wires shall 6" silsular in ccction, frer fiom
scales and other defects and shall tre uniformly galvanrzed'

5.2. Tbe linc wire sha[ bc in continuous lengths' and rholl not

contain any wclds othcr thra those in the rod beforc it ir drero' Ttc
distance betwecn succ.lsi ve' splices shatt not be lcrs than 15 Dctrcl'

ExrRAcr rnorl I.S. 1038 - l96E'

4. Stonfurd tizes, tolerarrces and dcsigtutions z

4.1. S:tz.es : The types and the overall sizes of stcel doom;rindol
,od veotitator..b!U bc as givcn in Figure 2'

.+

I

2

3

4

mm. mm, glm.

2,50 2.00 125

2.50 2.00 103

2.24 2.00 106

2,24 2.00 85

(6)

Clm, mm.

108 75*t2

89 150*I2

97 75t12

78 r50+12

e'

: i : :. .i .i

t
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4.1.t. The dimensions shown in fi9.2 are overall heights and
Tidtb to the outside oflrames ofsteeldoors, wiodows and venti-
lator. fhes; sizes rre deriv:d after allowing 3 mm. clearance on all
thc four sidca for the purposes of fitting the doo6, windows or
ventil ,trxs into modular openings (see FiU. 3).

4.2. Tolcrance: The sizes indicated in Fig. 2, for door, window
or ventilator frames shall not very by more than *1.5 mm.

4.3. Desigmlion: Doors, windows and vcntilators shall bc
dcsignated by cymbols denoting their width, type and height in
succqxion in the following manner.:-

@l VUtq: It shsll be indrcated by the Erm_bcr 6f module,
in thc width of opening.

(b) TyW: It shall be indicnted by the following letters of
alphabct :

C Centre hung shutter,

F Fixdglaospahes,

x ;;:1"fi;*;1ffi.:T*
S Side hung shutters, and

T Top hung shutters

l*r'

I
Gf,

I
5n5t0 .8115 z0 t0 A9

83

. (c) fretght ; It shall be indicated by the nurrber of tr< r'ute
lu the height of opening.

Example: A window of a width of l0 modules (99.4 cm.) and
hcight 12 mtdules (119.4 cm) having horizontal glazing bars and
side hung shutters is designated by IOHS 12.

. 4.3.1. Composite doors, windorrs or ventilators shall be designatodln tho following manner: -
(a) A 12 module wide and 2l module high horizontally glated

side hung door coupled on its two sides with two side hung
horizontally glazed windows, 6 modulcs wide and 12 modute high
is desigrlated by 6 ffi l2[2ll$ 2116 ll|312.

(D) Two l0 module wide and 12 modulo high horizontally
glazed side hung windows coupled sidc by side with two fixed glacs
pane ventilators at top, each l0 module wido and 6 module high,
is designated by

,091/11"u_
roHs r2110 Hs l2

4.4. The purchaser shall supply the information as given in Appen-
dix A while placing order for steel doors, windotrs and ventilators.

l+ rr".4_J9),4l*

-r
{l
i
o
c{

_t

tL lls zo

12 As ?-t t6lls?.| ttt 2l

?A
lo Hs zr
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5.3. Glass gtcs.-Glacr panes shall *eigh et least 7'5 kg'lm

and shall be freo frorn flaws, spects or bubbles' All glase paner

shall have propcrly qrrered ccrcrsand straight edges' The sizes

of glass puo.*fot doois. windourc and ventilators shall be as given

in Tablo I.

Terl-s l-GLAss Szrs (Clearance Allowed)

(Cluuses 5,3 and 9.1.1)

Destsmtton. euntty. fllffit';,
fleisht).

(l) Qt (3)

No. gbzlra fui fixed tYPc.

6NF6
IONF6
12NF6
15NF6

86

tt2
ttz
tt2
tt2
tl2
tt2
lt2
142

Glass size
Destgnatlon, (width x

Heisht).
Quntity.

(2)

No Gbzing fur sidc hung tyPs'-co ,

I ..

I ..

2 ."

I ..
I ..

2.
2

torlzatulglaziry fur lked type

2 ..

4 ,.

4 ..

6

6 ..

4 ..

8 ..

8 ..

Eoilzontal glazing bar fixed type.

(3)(l)

6NS2l
8NS2l

6IIF6
IOHF6

12HF6

15 HF6

18HF6

6 I{F 12

r0 HF 12

t2HF t2
15 IIF 12

6NS20

E Nll 20

l0 t$l20

12 NS 20

r0 Ns 2l

12 NS 2l

l8 HF 12

6HF15
l0 HF 15

12 IIF 15

15 IIF 15

18 IIF 15

6 IIr 20

6 IIF 2I

6 trl6
IOHT6

12 IIT 6

15 IIT 6

52.0

72.tt

44.5

54.5

52.0
72.O

44.s

54.5

x 192

x 192

x 192

x 192

x 202
x 202

x 2o2

x 202

I

r+

I
2
a

r2
L1

55x55
46x55
56x55
qaxsi
48x55
56x55
58x55
55 x ll5
46 x ll5
56 x lt5
,t6 x ll5
48 x ll5
56 x ll5
58 x ll5
55 x 145
46 x 115
56 x 145

46 x 145
48 x 145

56 x 145
58 x 145

18NF6

6NF12
l0 NF 12
12 NF 12

15 NF 12

18 NF 12

6NF15
l0 NF 15
12 NF 15

15 NF 15

l8 NF 15

6NT6
IONT6
12NT6
15NT6

18NT6

6NC6
l0Nc6
12NC6
rsNC6

t8 NC6

No ghzlng fur top hung OPc

t?
I
2
2

{z
Ir
l2
Ll

I
2

,2
2
I
2
I

I
2

2

t?
lz
tr

I
2

8
4

tl
5

l0

l0

rl0
ts
rr0
1"5

56x27
46x27
56 x27
46x27
56x27
55 x27

15 x27

55 x27
4s x27
47 x27

55x27
57 x27
55 x27
45 x27
55 x27

4sx27
47 x27

55 x27
57 x27
53x30
s3x32

50x25
44 x25

54x25

52x52
45x52
55x52
45x52
46x52

2
.,

I

55
56

48.0

43.5

53.5

43.5
42.o

r53.s
Isz.o

x52
x52
x48
x48
x48
x48
x48
x t18

x48
2

6NS12
l0 Ns 12
12 NS 12

15 Ns 12

!8 Ns 12

No.Glazing bar slde hmg type<nt.
1

2,
2
I

,
t

I
2
2

2
I
2
I

52.0 x
44.5 x
54.5 x
44.5 x
48.5 x
54.5 x
58.5 x
52.0 x

6

6

46x26ux25

4.5
54.5

4.5
48.5

l4
Iz

t,

HolzoaAlghzfug hr top hung type.

2.
4 ..

4 ..
6 Ns 15

t0 Ns 15

12 NS 15

15 NS t5

x 142x l{2
x 142x 142

54.5 x 142
5&5 x t42

t6x26
5{x

l8 Ns l-5 18 IIT 6

a
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Dest.qutiott. Ountlty.

(r) (2)

Horiannl gbzlng bar $de fune typ.

Glost slzc
(uldth x
Hclsht).

Dctlgtulba.

(1)

Quaulty.

(2)

Glass ix
(vtdth x

Eeisht\.
(3)

\
x
x

(3)

50
50

Horlmntal ghztng fur sklc hutrg typ<onl.
8HS20 I ..

4 ..
I ..

I0HS20 2 ..9 ..
I ..

12 Irs 20

6HS2r

8HS2r

r0 Hs 2r

12 HS 2l

6.2 Srdc hung shutter.-Por fring steelhingc,slors shall be cu
in tho fixed frame and thc hintBs insertcd insidc and welded to the
framo. The hinges shall be normally ofthe projccting type and not
le$s than 65 mm. and not more than 75 mm. wide (.rce Fig. 31). Thc
hinge pin shall be of eloctro-galvanized stecl or aluminium alloy
5l S-WP of suitable thickness.

WTLPED

.**

6HS12

l0 Hs 12

12 HS 12

\ t5HS12

l8 HS 12

5 HSi 15

l0 Hs 15

12 IrS 15

15 HS 15

18 rls rs

6HS20

2
2

4
(t

4
4

4
4
4

4
4,
4

5

8
2

8
2

8
2
5

8

5

I
4
I

4/ x25
44x27

ux27Ux29

58x24
58x26
58x26
45x24
45x26
35x26
55x24
55 x26
45x26
48x26
48x28
38x28
68x26
68x28
58x28
45 x "2645x28
35x28

2
9
I

I
4
I

t
4
I

2
9
I

2
9
I

25
27

54x25
54x27
ux254xn
47 x27
5Ix25Yxn
58x27
50x27

26
26
28

x
x
x

55
55
45

54x27
54x29
44x27
44x29
47x27
54x27
54x29
57x27
4tx24
48x26
38x26

t

tlltl@B fiil P'

TYPI CAL PROJT,CTING IYPE
silX HUN6 SHUTIIER

t

*t;+ -.ir, \

I

t Window and voatihton *ithout horizrntol lJaztns bars

lilNoE roR
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APPtsNDIX.A,

(clpu& 4.4)

Information to be supptied by thc purchascr whileplacingthe order,

A-1. The purclpser shall furnish information to tho manufac{urcr

or tho supplierin regprd to the foltowing points :-
(a) Type and sizc of door, window or composite unit quo{Ing

the designation as given in 4.3.

(6) Whethcr thc units aro to be fixed in brick masonry, stonG

Eulsonry, @ocretc or steot;

(c) Typc of hingps roquircd, for example, whetbcr proJccting,

non-proJoting or frictioo tYPc;

(d) Dctails of fittingr rcquired includiog couplings, wcrthcr
b6rs, 6to. !

(a) Whcther thc mullions 8od transorfs arc to bc cut 30 luit
ms$Dry or stocl work;

(fl \f,hcther removablc 0y'proofsereonsarerequired ;

(g) Whcthcr the shutters are required to be opcned from inside

or outside ;

(i) Type of ffnish to be provided conforming to tbe rtquirc.
ments laid down in 8 ;

(i) Wh€ther wood or mctal boad is to bo provided in placc of
putty glazing I and

0) fny otbcr information

ExrRAcr Fnou I.S. 1038-1968

Standard s pectficatbn fot s le cl doors, w lndows a"d vent ilators'

(First Revision).

',i ' 7. Posltlon oI holes,fixtrw suews and lugs'-

"i"z.l. outer frames shall be prorided with fixing holes ccntrally
'.,in 

thp wcb of thesec-tionin Doeitionsindicated in Fig.28. Addltionat

fioto or" providcd in certain types of doors and wlndows for manu

i"i*irg purp*o but only tUe-notes inAicated in Fig' 28 arc-for us'

iri n*i"s. Irhing trrgr and firlng lcrcc's arc to tupplied for thc

quaotitid and for tho positions showll in Fie' 28'

88

shall be supplied

J

nIfi

PUTTY

-n- 
+-

8. Finlsh :

8.1. Doors, windows or composite units shatl be either hot'dip

c"h;;tr.d ; poi*ed. All th; stccl surfaces shall be thoroushlv

Jr*i.a free of-rust, mill-scale dirt, oil, etc., either by mechanical

m@ns, for examplo, sand or sbot blasting or by chemical meass

for ixample, piciling and tben painted or hot-dip galvanized as

,", U" ugr*i to betweon the purchaser and the manufacturer'

9. Glazlt* t

9.1. Gladng shall bc provldcd on tho outsidc of the franres'

9't'1. U requlred, Sladng clips (See Fig' 32) 6ay be ptcrvided as

"ir" nitf"8s Uy nutuaf arrangeEent between the purchascr and the

supplier.

Notc l.-GMing clips are usualty not provided for normal size g1"t'

panes; where largc sizo glase pao€s are required to be used or where

ihe casement of the window is located in heavily erposed situation,

noles fot glazing dips will havc to be drilled during fabrication'

Note 2.-Tlthere the panc size docs not erceed 60x 30 cm. glazing

clips are not considered nocessary. (For inside glazed windows

for spccial uso onlY two spring Slszins clips per pane should be

providod). In cas€ of doors according

to tbe slots in tho vertical not

exceed 30 om. Tho quantity of glazing cliPs

for standard rizc windows will Ue as giltrcniil lloble

9.1.2. When agred to between the purchaser

metal or wood glazing bead with screws or nails
gcparately for hotiting the glass in postion' 

-Use 
of metal or q/ood

toaOin piace of putty glazing shall be specifed when placi'u the

ordB. \-i

f

I'!

,.d-l ; ):j:r:ili
{i':t-

rl
lg

ir
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A
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50
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+
I
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T
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A 59.4r y 99.4,l{9t} oP l79o4o
9 = 5)t1
C = 119,4 Ar l4).4.

'D . lg'4 or Log,4.
E = !1 ,4,1) o4 ,22 t4 or tt)t 4.
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72. T\aff:ring sorows eod luSp shall bc ar dvsn tn Tablo2.

TABE 2-FDgNo 8e,Ews AND Luos.

Sertalnunbcr andplace ol Sizc ofthc seew-fixW.' or lug.(l) a,
1i) To roodon framcc rebatod oo thc 3E rr. No. l0 frtmiscd

outddo. woodrcrrrg(secEia.20).

ii) ToptuFinconcrcteworkorbrick D.'
wort rcbotcd on tho outsido.

tiii) To plugs in concroto work or 65 ro. 'Ne. lO grlvaoled
' fidt w6rk rcbltod on thr out' wopd sctfws'

sido (that ir, Plain or rqusro

lambo).

l-a
]o
n3

K_Jtr --rl F+-\ed

nG 30
l*- 4o -----n

ft6-r

ail,{ Q
iloLe

_t_

T1
Ar! Dll,rf llEolls llt i|ltqxrfllE6

T'lG 31, flxlNo CLIF roR srrELWOnK

(M Dircct to brick work or masonry Slotted'steel adjustable luBs
(that is, plain or ssuareiambs). 

,[*,r?l j"ifr. f,rlfi,
countcrsunk galvaEhed

. m'chine scrqrs and nutt
12 x 6 mm. (sce Fig. 30).

(v) To rtcel work

Serlol namfur
arrd

placc offixtng
(1)

{lq k-ujlgrres
.ron ontcx woRK Al{D MASONRr

Slze of thc
Screw' or lug,
(2'

,

-lf-

.t
=JI

-L
u T--;
At-L 0tr:Elt516[j tI [.ll

SLOTTEO TIXING LU6

I
o

T1olrtlI -i-

16 toe6 -1966

Fixing clips and 8 ln.
galrarizrd bolts ard
hexagoral Duts ( st
Fb; 3l).
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f ttnAcr Fnbu l.S. 1200 (Part !tll) t96?.

.,ttscellancous.

t.6. Steel doors antl windows shall be giveo in sqrrarc metrc,
stating the sizcs of narfous members and slnll.bbfully described.

8.6.1. The method of 6xing and banging and fastenings shall bc'
i ncludedwiththe itcmr ,

9t

4.3. Deslgnation.-Doors, tindor+s erd ventilatols rtall te
designated by symbol s denot i ng t heir widlb, I ype anil teigLt i n sr cc e s.
eion in tbe following mannsr:

(al lfdtkl-lt shal,l bciadicatcd by tt? numbar of modules i n -
tb wi&hofopsdn&

(b) Type.-lt shall bo iadicated by tBe follohing tellrrr c
alphabd:

G-Ccntre hUigshuttqsi

tsFired gksspanis;

Br Wtn ftrizontal glazing" bars;

N- Wrhout hcizontal glazing bars;

lF$ido-hrmg:shuttus ; aad

flTop-huag sluttGrs.

.. . (g):fef*r.*It sball,oe'. indicatcd.by tlb numbl.r of modules in
lD6 rtgnt of oD68ng..

Exug$q.;A rindory of a width of 10 modutesr(g.5 cm.) and
height 9 modulas (87.5 cm.) having horizintal glazinE banan(sidc"
[iing s[fircrs i$ dcsittrafod by 10, Ils 9.

4.3.1. C<impositc doors, windos$ or veutilatord shall be desig.
nated in: thc-following, mann€d:

(a) tt' t2 modulo widc and 2I module high horlzqntally glazed
sidbhurg'door corrpled on its two sides witt two-sidb-hung horizon-
tatly gkied rindohrs 6 modtrli wide and 12 niodule hfuh is designated
by6 H$ 12l,12IISrl /6HBl2.

8.62. Any protective treatmenr requircd'tO bt apptfed at' caru-
facturcr's rorks, such as painting and hot dip gatvanizing ahatt be
dacrlbcd.

(t.S. : 19,18-196t).

sPECIFICATION FOR ALUITfl I{IUM DerOltS,
WINDOWS AND \IENTtr.ATORS.

r. Slanfuril sizes, Tolbrances afr Desigmtfon! :

4.1. Stzes.-Tbe types and th.'ov€rall sizes of alirminium doorq
whdows and voutilators shall bc as given in Fig. 3.

4.1.1. Tb dimensions showa arc ovorall neights and wi&hcto
the outside of frames of aluminium doons, wiadows and ventilators.
Thes€ sizes arc derivod after allowing 1.25 cm. clearanoe ou allthc-
four sides for the purpose offittiag the doorsr windows or ventilators
into modular openings (See Fig.4).

4,2. Tobnrces.-Tte sizes fo doq, wird6w or veutilator frailGs
rball not vary by mote thanil.S mm

?

466'3A- l2,t
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l.Zt 6r.4
wrr{00wAN9

- r6CM
UUNNISHEP WALL LI]G5

SIZ E OF LUI{ NIUM DOORJ }'/lN00w5 ORVSNTILAIOR.S IN

RSLATToN ro SlzE 0F OPCNINq

r.?tcM

Glass Stu
Qwnrity. WdthxHettit

(2\ (3)

cM.

No Glazing Bar Fixcy' lyps
I 53.0xlt3.0

2 4S.Oxll3.O

2 S5.Oxu3.0

fz\r
tz\r
{l

No Glaz@ Bor Toptluttg fipe.

I 50.0x50.0

.14.5 x50.0

54.5 x50.0

45.0x53.0
45.5 x50.0

55.0x53.0
54.5 x50.0

70.0x50.0

50.0x51.5
$.oxn.s

(6) Two lJ m.rdule wide and 12 moCule high horizoatally glazed

li&..luog windows coupled side by side witiltwo fixed gliss pane
ven:trators at top each l0 module wide and 6 nrodule high is dcsig_
nated by

Desigrution,

(l)

r0 IIs l2lroHs t2

5. Mateiols.

5.1. Aluntnium Alhy Extruded Sections:

5'1'1. Aluminium alloy used in the manufapture of extruded,
window sections shall correspond to I.S. Designation HE9-WP of
IS. : 733- I 956. Specificatioa for Wrought Aiuminium and AI unri.
nium alloys, Bars, Rods and Sections 

-(For 
General Engineering

Purposes).

5.3. Glass pnet 
-Glags panss shall weigh at least 7.5 kg/Mt

and shall be freo from flaws, sp@ks, or bubbles : All lnnes shal
havo_properly squared corners and straight edges. The sizes of
the glass panes for use in doors, windows and ventilatory snatlbe as given in Table I.

l0 HF6/l0HF6

TeaLB I-.Gr.Ass srzg (CLEARENcB Ar.rJowED).

(Cll'tsc 5'3')

Dcslgtutlol.

(l)

Glass size
llridthxHeight.

(3)

cM.

6NFr2 ..

IONFI2

l2NFl2

l5NFl2

l8NFl2

6NFI5

loNFl5

l: llFlt

l5NFl5

l8NFl5

8NF6

6NF21

6NT6

IONT6

I2NT6

lsNT6

18NT6

8NT6

6NT9

45.0x113.0
47.5 xil3.o
55.0 x I 13.0
57.5 xil3.0
53.0x27.0
53.0 x il3.0

45.0x27.0
45.0 xl13.0

55.Ox27.O
55.0x 1t3.0

45.0x27.o
47.5x27.o
45.0xil3.0
47.5 xtr3.0

55.0x27.O
57.5x27.0
55.0xil3.0
57.5 xlI3.0
73.0x53.0

53.0 x84.5
53.0x27.s
53.0x56.0

Qruntity.

(2)

No Gluztng hr-Fixed Type.

{i
{?

{il.
LI
(2il
Lr

I
6NF6

IONF6

I2NF6

r5NF6

th l8NF6

6NF9

IONF9

I2NF9

I5NF9

I8NF9

53'0 x53.0

45.0 x53.0

55.0 x 53 .0

45.0 x 53.0
47.5 x 53.0

55.0 x 53.0
57.5 x53.0

53.0 x83.0

45.0 x83.0

55.0 x83.0

45.0 x83.0
47.5 x83.0

55.0 x 83.0
57.5 x83.0

{

{

I
2

2

{?
lz
trr

t

.2
2

fz
Lr
f"zLl

{iLl

2

2

)
I

z
I

I

ttIl

t

'93



DesigMlloa

(l)

)uantitt

No Glazing fur Centc-Hu,rc TYPe.

46.0x46.L

42.5x46.0

52.5 x46.0

45.0 x 53.0
43.5 x46.0

55.0 x 53.0
53.5 x,16.0

66.0 x46.0

No Gluzing fur Side-Hung TYPe.

50.0 x 80.0

41.5 x80.0

52'5 x80.0

43.5 x80.0
47.5 x83.0

52.5 x80.0
57.5 x83.0

50.0 x I10.0

53.5 x 110.0

52.5 x 110.0

43.5 xllGo
47.5 x I I3.0

52.5 x 110.0
57.5 x I 13.0

53.0x27.0
50.0 x I10.0

94

tesls I- GLAss SrzE3 (Crrensxct ALLoWBD)

Glasc Size Deslgtutbn.
Width x llcighi

(3) (r)

cM.

)aitrultt.

(2)

Horizonul G lczing But-Fl*ed Typc.

2 53.ox26,0

4 45.0x26.o

4 55'0x26'0

45.Ox26,0
47.5x26.0

55.0x26.0
57.5x26,0

5?.O-x27'5
53.Ox26-0

45.Ox27.5
45,Ox26,0

(2)

Class Slzc
Ittdth x Hcigh.

(3)

cu.
L

6NC6

loNc6

l2NC6

t5NC6

lENC6,

ENC6

l5Nsl5

l8NSl5

8NS2l

6HF6

IOHF6

I2HF6

l5HF6 .

IEHF6

6Ht'9

l0HF9 ..

l2HF9 ..

l5HF9 ..

55.0x.27.(
55.0 x 26.0

45.0x27.5 .

15.Ox26.O
4?r5 x.2?if,"
47.5x26.O

xTI,5,
xz&O.
N2T,5
x264

I

,

2

,
I

2
I

I

r
L

r
L

6NS9 .

loNs9 .

t2Ns9 .

15NS9 .

r8NS9 .

6NSl2

loNsl2

l2NSl2

l5NSl2

l5Nst2

l8Nsl2

6N!ll5

loNsl5

l2Nsl5

2.

2

tl
['?'

I

2-,

2

2

I

l2
L1

tl
IL
l'tr'
(, z

ti
\iLr
ft
t'i
fz
i?
Lrl'

l8l-IF9 55.0
55.0
57.5
57.s

6HFl2 ..

roHFr2:.

t2IF'12..

l5HFl2..

l8HFl2.. 55-Ox27.5
57.5x27.5

6HFI5 53.Ox27.O
53-Ox27.5
,t5.0x27.0.

loHFl5.
45,0x27,5

55.0,x27.0
55.0y27.5

l5HFl5..
4s.Ox27.O
47.5 x27.0
45.Ox27.5
47.5x27.0

18HFl5.
55.Ox27.0
57.5x27.O
55.Ox27.5
57.5x27.5

EHF6

6Htll
73.0x26.0

53.0x27.5

ilottzontdl Ghrtug Bur tol-hog Typ.

6HT6 2 50.0x24-5

10IIT6 . + ,4.5x24.5

12IIT6.. 54,5x2.5

r4
L2
r4
L?
f2Ll
r1
L2
(4
L2

ll
1z
Ll
(4
It

llr
4

I
&

r2
L8

lz
L8
lzil
L4
r2Ir
1s,
L+

2)

53.0x27.5

45.0.x27.5"

53,Ox2T.5'

4s.ox27,5
47.5 x27'5H

fe
L4

ft

l2rlFl5..

11

45.0 x
43.5 x

n.o
110.0

45,Ox27.O
47.5 x27-O
43.5 x I 10.0
47.5x113.O

55.0x27.0
57.5x27.O
52.5 x 110.0
57.5 x 113.0

55.0 x 27.0
52.5 x 110.0

66.0x81.0
56.0x27.5
66'0 x56.0

50.5 x 81.0
x56.0
x27.5
x27.5

o

l2s2l s0.5
50.5
40.5
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Dedgrutrcn.

(l)
Ouuntiry.

lf orisanttl Glcsiag Bar rcpiurg Tyk-cont,

45.0 x26.0
U.5x24-5

55.0 x26.0
54.5x24.5

50.0 x26.0
50.0 x24. j
53.Ox27,5

70.Ox24.5

Horizontal Glazlng Bar Centre hung tlpz

46.0x22.5

42.5x22.s

s2.5x22.5

45:0x26.0
43.,x22.5

55.0x26.0
53.5x22.5

6.0x22.5

Eorlzogal Glazing fur stde-hutg typ.

3 i0.0x26.0

6 +3.5 x26.0

.6 525x2,6,.0
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TlsLr l- Gress Srzgs (CncnrNcp Ar,r.owro.)

Glas Stzc
Widthx Helght. Desigriation.

(3) (t)

cra.

Quuntity.

Horisootal Gloslng Bat top-hung Nype-.cont.

f"i
f+[4

li
(+
{4
L4

{i
Lc
rt12
L2
(2
<4
L4

ti
L4
r2

1i
L4
l2
.ll
tt
{ltr
lz{eIl

(2)(2)

Glats Slzr
WidthxHetgh,

(3)

cM.

I5HT6 r
t
r
t
r
{
L

4
2

4)

I
I
I

2

r8HT6 .

6HT9

6HSl2

loHst2

t2HSl2

l5Hsl2

l8HSl2

6HSr5

l0Hsl5

l2HSt5

l5HSl5

t8HSl5

8HS2f,

50.0 x 26.0
5O.Ox27.5

43.5x26.0
43.5x27.5

52.5 x26.0
52.5xn's

43.5 x26.0
43.5x27.5
47.5x27.s

a

8HT6

6HC6 ..

l0Ho5 ..

l2tt6..
r5HC6 ..

ItHC6

8HC6

6HS9

l0Hs9 ..

r2rr!t9 ..

t5HS9 ..

l8Hi9

52.5x26.o
52.5x27.5
57.5x27.s

2

4

4

lt
L2
(4
L2

2

53.0x27.0
50.0 x26.0
50.0x27.5

45.0x27.0
41.5x26.O
43,5x27.5

55'0x27.0
s2.5 x26.0
t2.5x27.5

454x21.0
47.rx27.o
43.5x26.O
43.5x27.5
.7.Sx2t.s

55.0x27.0
57.5x27.0
52.5x26.O
52.5x27.5
57.5x27.5

66.0x24,0
56.0x27.5
56.0x27.5

50.5 x24.0
50.5 xP7.5
N.5x27.5

r
t

6
2
I

43.5x26.W
47.sxz7Fs
47.5x26.0

52.5x2F0
57.5x27.5
57.5 x 25.0

l2rrsfl
r6
1ztr

r

il
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6,2. Side Hung Shuttery.-For fixing aluminium alloy hinger
slots shall be cut in the fixcd framo andthehinges inserted inside
and may be rivetted to the frame. The hinges shall normally be

of the projectin gtyw 67 mm. wide (.tee Fig. 14)' The pins for hilrges
in caso of non-oxidized work shall be of stainless-steel of non-
magnese type of suitable aluminium alloy However, in the case of
anodized work only suitable type of aluminium alloy for pins shall
trc used. Non-projectingtypesof hinges(,SeeFig. 15) may also be

used, where agreed to between the purchaser and the rrndor.

7. Position of Bolts, FixilE Suews and lugs.

7.1. Outer frames shall be provided with fixing holes centrally
in the web of tho sections in the position indicated in Fig. 31
(Sr" l7) Moreover, any steel lugs coming in contract with
aluminiumshould be either galvanized or given one coat of
bituminous paint.

7.2. The fixing screws and lugs shall be as given in Table II.

Tasr,B II.-FbgNc ScRElnrs ,c,l.to Lucs,

Place ol fixing. Size ofscrew or lug

per glass pane, exoept for door type 8HS2l where the glazing clips
shall be six per glass pane. In case of doors, windows and
ventilatorswithout horizontal glazitg bars the glazing clips shall
be spaced according to the slots in the vertical memtrers
otherwise, the spacing shall be 30 cm.

Norr.-Glaziug clips are not usually provided for normal size
glass panes. Where large size glass panes are required to
be used or where the door or the windowis located in heavily exposed
situation, holes for glazing clips have to be drilled prior to fabri-
cation aild can not be done at any later stage. Use of glazing
clips, where oecessary, shall be specified whileplacingthe order.

ExrRAca For.n I.S. 1,200 @art XIv) 1970.

3. Meosurement.

3.1 Each pane of glass shall be measured to the noarest 0.5 crn,
both in width and height.

3.2. Irregular shaped or circular panes shall be measured as the
smallest rectangular area from which the irregular or circrrlar pane
can bo cut, Irregular panes shall be measured separalely and descri-
bed as irregular shapes (measured squarc).

3.2.1. All cutting onglass and glazingsheets (Other than straight
cutting on shoet glass) shall be described and measured separately
in running metres. Straight cutting on sheet glass shall not be
moasured separately but included in the description ofitem.

3.2.2. Circular cutting on all types of glass and glazing eheets,
shall bo measured in running mstres.

3.3. All glazing sbllt bo Esutod in square mc0ra aod groupcd
accordiqg to ths following catqprios, stating tho nminat thickocse:

(a) Sheot glass-

(i) Squaros not exoeding 0.5 sq.m. in each pano, and

(ii) Squares exeding0.5 sq.m. in each pane.

(6) Glasses other than glass and glazing shoets:-
(i) Squares not oxceding 0.5 sq.m.

(ii) Squares exoeding 0.5 sq.m. but not exooodiag 0.75 sq.m.

(iii) Squares exoeding 0.75 sq.m. but not exoeeding 1.00 sq.m..

(iv) Squaros exceding 1.00 sq.m. but not excoeding 1.5 sq.m
and

(v) Squares exooeding 1.5 sq.m.

3.4. Glass and sboet louwes shall be described and enumerated.

3.5. Hacking out old broken glass and preparing for new glass

shal I -r: nrcasured in squdre mctres.

3.6. Holes drilled in glass and sheot shall be enumerated stating

the diameter of the hole, type and thickness of the glass/sheet and

size of the pane.

3.7. In the case of wired glass, the type designed or pattern of
roinforcement shall be described.

3.8. Frosted glass be nreasured separately and described whethor

frosted on one or both sides.

3.9. Grinding, polishing and rounding off otlges of glass or glazing

shost, if requirod, shall bo described and rreasured in rttnning motros

'i'

Serial
number.

0)
(D

(ii)

(iiD

(iv)

(v)

(2)

To wooden framos rebated
on the outside.

To plugs in concrete, ston€ or
brick work rebated on the
outside.

To plugs in concrete, stone or
brick work not rebated
on the outsido (that is
plain or squaro jambs).

Direct to brick work or
masoruy (that is plain or
square jambs).

To steel work

(3)

30 mm x No. 10 galvanized
wood-screws (S e e Fig. 321.

Do.

45 mm x No. l0 galvanized
wood-scr€ws.

Slotted steel adjustable lugs
(natural finish) not less than
100x16x3 mm. counter-
sunk galvanized machine
screws and nuts 19.0X6.3
mm. (See Fig.33.)

Standard clips and 8 mm-
galvanized bolts with hexa-
gonal nuts (tee Fig. 34).

t. Finith

8.1. Aluminium doors, windows and ventilators may be supplied
in either matt, scratch-brush or polished finish. They may, addi-
tioually, also bo anodized, if so required by the purchaser. If colour-
anodizing is to be done thea only approved light-fast shades should
be used.

8.2. A thick layer of clear transpar€nt lacquer based on methacri-
lates or cellulose butyrate, shall be supplied on aluminium doors,
windows and ventilator s by the suppl iers to protect t he surface from
w€t @ment during installation. This lacquer coating shall be

removed after installation is completed.

9. Glazlng.

9.1. Glazing shall be provid€d on the outside of the frames.

9.1.1. If required, glazing clips (See Fig. 35 on P. 18) may be

provided as extra fittings by mutual arrangement between the
parchrser arrl tho supplisr. Forr gla.zin3 clips mry be provided

rt
\



Ertucr. Fonu I.S. 1634-19?3.
Cde of Practice for design and corrstruction of Wood Stairs ir

Housec,

S,2.Thicknessof membrs.-When the width of stairs is not
more thao 1.2 m. the finished thickness of the members shall be not
less than the following:-

Members. Finishedthickness.
mm.

(a) Trcad .. 32

(6) Riser for -Wood ., 16

Plywood 9

(c) String 28

Nora.*Whore.the width of staircase exceeds 1.2m, the thickness of
treads and risers may be increased appropriately as required
by design; or carriage and rough brackets may be used for
additional suPPort of the stePs.

5.2.1. The other details shal I be in accordance with 5.3 .

5.3. Tfeads, risers and strings.-Treads and strings shall be of
solidtimber, andwhen ofrnore than one piece in width they shall be
joined with tongued and grooved joint. In joints like 'tongued
a11d groov€d ' 6r 'mortico and tenon' where crevices are likely to
oogur, the surface of wood in both pieoes that will remain hidden

aftor Joining' shall be treated with a suitable preservative; or the

:revices shall besoaled with arl aflprovod mctcriel such as. khite
lead compound'to prevent ac@ss to moisture. Each piece of timber
shall be n,rt less than 80 mm. wide on the finished face of the work.
In a tread, the front piece on which the nosing is formed shall be nci
less than 90 mm. wide.

99

PtTc lt

5.3.1. Riscrs shall be of solid timber or of plywood. The tob d,
the risers shall bo tongued and fitted, or their fulr thickness trouseo
to a minimumdepthof 6 mm.intotheundorsideof thetreads.

5.3.2. Risers and troads shall bo gluoblocked with anglo bloctr
not less than 80 mm. long and 40 mm, wide glued in position. The
spacing between glue blocks shall not boless than 250 mm.

5.3.3. Thelowor edges ofrisers shallbo6xed totreads with No. l0
wood screws conforming to I.s.45t-r96r at intervars not exceoding
250 mm. Tholength of screws shall be atleast equal to twice thi
thickness of the materials through which they are fixed, and in any
case notlossthan32 mm.

5.3.4. In the case of closo strings, the treads and risers shall bo
housod to a depth of not less than 15 mm. into tapered housings in
the strings and securely wedged and gluoo (see Fig.2).

5.3.5. Strings shall be of not less than 250 mm. in nominal dopth.
They shall bo tenoned and prepared for pinning to newels whero
these occur. The tenons shail be not less than 1s mm. thick aad
50 mm long.
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,.3.5-1. fie rods cotrnecting the strings at suitable intcrvals may

ho provided if considered necessary.

5.3.6. The curved portion of riser in the lower steps may bo bgll'
nosed or semi-circular and shall be built from solid blocks dowelled,
clqss-tsngued and glued as given in 5.4'

too

5.4.5. The shape of tho frodt edgo of the tread of any stc$, rhrll
proporly agro with that of tho riser or otherwise satisfy thc roquirc'
ments ofthe design and the nosingshall be ofpropersectionthrouSb

/

5.3.7. Carrioee Bearers.-Whcre carriage bearers aro used, they

shallnot becut but thetreads and risers shall'be fixedon tothem

by means ofsmall angle blocks or rough brackets. Tho size ofths
*rti"gu bearers tnoy b. 50 x 180 mm. for a width of l'4 m' and thc

sizo may be appropriately increased for targor widths in aoco(dance

with requirement of design. Where the width of staircase excoeds

2.4 m. two rrrriage bearers shall be provided.

out.

5.4.6. Whore so dosired, woodcn boarding may be fxod to tho

undcrside ofthe soffit tc give a flat appearance.

Extnecr Foru l.S. 27 2l -l 9@,

3. Dimercions.

3.1 . The dimensions of the chain I ink fencos for different purposos

shall bo as given in Table I.

TABT.B l-CnADl LNr FeNcss-Gnxnnel C$nrcrtnrsflcs.

Mesh. Line llire.
Purpose.5.4. Shapedends to StePs.

5.4.1. Where a bull-nosod or similar shaped end to a riser is cons'

tructod withablock against which the ends of one or two straight

parts of the riser about, the following details shall bo satisfied' :-

(a) Tho grain ofthe block shall be horizontal. The facos of block

and siraight riser where they moet shall be flush with onc anothcr

unless the dosign otherwiso requires;

(6) The meoting edges of block and straight riser on tho faco of
the work shall form a closely fitted verticaljoint; and

(c) Tho ends of block and straight riser shall bc so 6ttod aad

fixod together by tooguing and grooving, rebating, blockinS' gluing,

nailing,icrewing and/or other means, as to securo ad€guato streDgth

and rigiditY.

Vidth Length Nominal
of of Dia.

roil, sitle. of
wire.

(2)

m.

0.8

1.0

80

50

30

20

50

50

50

Number Nomltul
ot

wires.
Dia
of
wrre

mm.

3.00

3.00

Pigs . .

Houso garden
fronts Divi-
sion.

Rabits

Children's Play-
8trounds.

GoreralAgri'
culturo.

Railways and
General.

Houso garden
ffanks, PtaYing
6olds, rocroa'
tion grounds.

(6)(5)(3)(l)

4.75

3.00

mm.

(4)

mm.

4.75

3.00

(7)

m.

1.0

t.0

t.0

1.0

.'

2

1.5

1.2

1.2

1.5

1.5

1.80

3.00'

a

2

2

5.4.2. Whore a bull-nosod, half round or similar shaped end is

formed by cutting away material from tho back of a solid riser

to leave a venocr wirich c:rn bc bont to the required shapo,tho following

details shall be salisficd;

(a) Theveneershallbefitted with asolied backingblock' The

back'ofveneer and the face ofthe block shall be so preparGd and

fitted and glued together as to secure adequate adhosion over the

whole area of tho venoer; and

(6) Tho block shallbe so fixed to the straight (unroduood) parts

ofthi rissr as to socure adequatc stretrgth and rigidity'

5.4.3. Whero a risor with a bull-nosed, halfround or simitar sha@

ond is formed with thin plywood tront to shapo during manufacture

of the stairs tho following details shall be satisfiod :-

(a) The face ofthe complete riser shall consist of one piece of
UuwJd or, alternatively, of a solid straight portion with plywood

ior tUu curved pcrtion, and with plywood close jointod to thc cdgp

oiltrostraight porrion and properly secued tothe solid bacling; and

(6) The straight parts of the riser shall have solid backings

not less than 20 mm. thick. The curved part of the riser shall bc

[""rca either with a solid block or with throo shaped horizontal

Uu"tiog pieces oach not less than 20 nrm' thick' lte various parts

riJf ti"'* prepared, fitted and fixed togother by gluing and screwing

a, to t""o." adequate strength and rigidity'

5'4'4. The top odge of evory riser shall bo housod or tonguod ioto

tho undersid.e of the tread as spocified in 5.3 and shown io Fig' 2

laong the whole'of tho st rai ght part of it s faco'

3.00 3.00 t.0

3.00 3 3.(n I.0

3.00 3 3.m t.5

Highmys 1.5 50 3.@ 4 3'00 t''

Railways 1.5 50 3.00 4 3'00 l'5

Commrcial 2,O 50 3'00 4 3'00 2
property.

Norr.-Toplins wire may bo plain wire or barbed wiro as rcquirod'

3.2. Tho stoel posts (intormodiato, strainiag and struts) for chain

tint fonoc shatl be of appropriato dimensions; the anglc rsually
boing of tho following dimensions :

a. 45mm x45mm x6mm and

6.45mm x45mm x4mm.

3.3. Tolerores.-The mesh-wire shall not vary from tho rpociGod

diamotor bY morethan to.05 mm'

4. WorknantshiP ond Finish.

4.1. Each roll shallbo.waranted to oontain no urold joint or epllo

*hat;;. Tho wiro shall be circular and shall bo frc from scalo;

iirog,rf".iiiu., imperfections, flaws sand splits- and otbs dofodr'

The-zinc coating sball bo srpoth, ovsn and brifht'



Exrnlcr Fnou I.S. 2300-1969'

Code ofpracttce for the Protection of Buildings ond Allied Sttuctures

against t ightning (First fuvision)'

l. Sape.
' 1.1. Itis codo covors desigrr, installation, testing and maintenance

ofliebtning protoctivo tvti.tit r.. C"ildlngs inctuding thoso designed

for ths storago or 
"*piotiiut "io 

iighry autmablo matorials' and

alliod structuies, such as to\rprs' 
"hirnnuyt, 

fences and hangars'

1.2. This coclo also doals with the procautions to be taksn for

personal safoty dur ing I i ghtning,.

1.3. Lightning protoction of ships, aircralts, uodorground minin-S

installations, radi,o transmitting and rcoiving stations atrd olectric

traction is excludod from the scope of this codo.

7. Zone ofproreclion.

7'1' Thezonoofprotection of a tightning conductor denotes the

spaoo within which alightning conductor provides protction agaiDst

" 
Oit 

", 
lightaiag strote by divorting tho stroke to itsolf' For a

singlovortiiatcontuctorthiizono is doscribed as a cono withits apex

at [o highost point of tho conductor and with an ar8le, ths so'called

protectivi angio, betwoen tho side of tho cone and tho conductor to

*ni"n Aifu.unt authoritios have given differsnt values doponding cn

thE degreo of protection roquirod. Experience bas, howover, shown

that a conductor caonot bo roliod upon to provide completo pro'

tection within any particular zons. Ail that can bo statod is that tho

proG,ioo aforOeO by a lightning conduotor increasos as thc

protctivo anglo docroasts.

7. 2. In goneral, for t he purpose of provi ding an accoptablo dqreo of
protectiou tho protoctive anglo of aoy singlo componout part of an air
termination not work, namely, oithor ono vortical or ono horizantal

conductor is considered to b€ 45o (See .Fig. I and 2.

Botwoon two or moro vortical conductors of oqual hcight spacod

at a distance not exc,;eding twice their height, tho oquirralont pro-

tective anglo within tho space boundod by tho conductors flray

bstakenas60oto the vertlcat,whilethoprotectivo anglo away

from tho conductor is still , takon as 45o to tho vortical
(see Fig. 3 and 4). .

7.3. Example of tho proteetion of differont typos and shapes of
building along with zono of protection providod bytheirlightning
protective systems are given in A-1.

7.4. For structuros requiriog a highor dogroo of protection' such

as oxplosivr factories, stotos and dumps and fuoltaoks, othsr ptotoc*

tivo anglos aro choson (See 14.2).

8. Meterlals and Dimcn'ilns.

8.1. Moteriab.-Tho meterials of lightning condudors, down

conductors, oarth terminat io n network, etc., of t he protectivo systeot

shall be reliably resistant to corrosion or bo adequately protected

against corrosion. The follorving materials are recomnended:

tt-!. 1a; Copper'. When solid or straoded copper rvirc or fiat
copper strips are used, they shall be of grade ordinarily requircd
for commerci:rl electrical work, generally designated as being of
98 por cent conductivity when annealed. They shall confc:ineJ
to rolevant Indian Standard Specifications.

(b) Copper-Clad rree, : Where copper clad stoel is used, the

copper ccvering shall be permonantly and efrectively welded to th.
steel core. The proportionofcopper andsteel shall be suchthat
tho conductence of the material is not lcs than 30 per c6nt of tho
cnmductanco of solid copl er cf the same total cross-sec-tional
aroa.

l0l

(c) Galvunizedsreel: Whoro steel is used it shall be thoroughly
protected against corrosioo by a zino coating which will satisfac-
torily withstand the test specified in Appendix D. Copper is
preferred to galvanized iron where corresive gases, industrial
pollution or salt laden atmoipheric conditions are encountered.

(d) Aluminium: Aluminium wire and strips are inereasindy
finding frvour for uso aslightningconductorsinviow ofthe faot
that alu:ninium has a co[ductivity almost double tbat of
copper weight for weight. When used, it must be atleast 99 ps-
cent pule of sufficicnt mechanical strength and offectivoly
protected against corrosion.

Nors : Aluruinium should uot bc used underground or in diract
contact wirh walls.

(c) Alloys : Whc; c , 11::ys of metals are used thoy shall bo subs
tantially. as resistant to rxrroricn as copper under similar condi-
tions.

8.2. Slopes aad sizes: Ths ro@mmeoded shapo and minimum
sizes of oonductu.'s fet uso above ground and below ground aro givcn
iaTabldl and Table 2 respoctively (Seealso A-2).

TesLB 2 :-Snapss 1No MTNIMUM srzE oF coNDucroRs FoR usB

ABovB oRouNo (Clause 8.2).

Serfuil lvtatertul and Mlnimum Size.
aumbr. Shape.
.(r). (2) (3)

I Rcundcopperwireorcopper 6 mm diameter.
cladsteel wire.

2 Stranded coppq wiro 50 mm 2 (ot 7/3.00 mm diamoter)

3 Copper strip 20 x 3 mm

4 Rounci galvanized iron wiro 8 mm diameter.

5 Galvanized iron strip 20 x 3 mm

6 Round aluminium wire 9 mm diameter,

7 Aluminium strip 25 x 3.15 mm

Tau.e, 2: SHApEs AND MrNrMuM srzEll oF croNDucToR
DBrow oRouNo (Clause 8.2).

Serial Meterial and slape. Minimum Slze.
namber.

(r) Q) (3)

I Round copperwireorcopper 8 mm diameter.
clad steel wire.

2 Copper strip .. 32 x 6 mm

3 Round galvanized iron wire 10 mm diameter.

4 Gai-;'.:nized iron trip 32 x 6 mm.

ROR USa

8,3. Corrosion : Where corrosion due to atmospheric chemical
c | ;.-t; 11y';is or other cause is I ikely tc impair it: any part of thel ightning
pi .)itpti; o sy)tern suitable precautious be i.:rkeu to prevent its qcsu-

rretr@. The can.acl of dissimilar mctals is likely to initiate and
accolerate cotro iin unlcss the contaci surfac.:c r.re kept completely
dry and protected against the ingress of moistruc.

8.3.1. Dissimilar metal contacts can exist where a conductor
1s held by fixing devices or against external metal surfaces. C-or-
rosion c.rn :uise also where water pa;sing ovcr one metal comos
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into contaOt with anothcr. Run-olf water from coppor, coppe
allop and lead can attack aluminium alloys and zinc. Thr
metal of the lightdng protectivo systorn should be compatible with
the metal or metals us€d cxternally op the structure ovcr which the
system passed or with which it may make conle.ct.

lO. Component Wrts aul tlvb lnstolltion z

10.0. The principal aomgtnctrts of alightning protective system

arc :

(a) Air terminations,
(b) Down coaductors,
(c) Joints and bonds,
(d) Testing points,
(e) Earth torminations,
(f) Earthelootrodes, and
(g) Fasteners.

10.1. For tho purpose of lightning protection, the vertical and
horizontalconductors are considerGd equivdent a.nd the us€ of
pointed air terminations or vertical finials is,thereforc, not regarded

,.lr'to.

as cssential excopt whendictated by practicalconsideratiops. Au
air termination may consist of a vertical conductor as for a spire, a
single h rrizantal conductor as on the ridgo of a small dwelling or
a system of herizontal and vertical conductors for the protoctioE
of bigger buildings.

10.1.1. A vertical air termination need not have more than on
point and shal I project at least30 cm above the object, saliont Point or
net work on which it is fixed.

10.1.2. Horizantal air terminations should be so intercoDnoctets
t at no part of the roof is more than 9 m away from the nearost

horizantal conductor except that an additional 30 cm may be allowed
for each 30 cm by which the part to be protected is below tho rcarost
protective conductor. For a flat roof horizantal air termination
along the outer perimeter of the roof are usod. For a roof of build-
ing withlarger horizontaldimensions a net work of parallol hori'
zontal conductor shoul d be insta.lled as shown in Fig. 4,

No.rr : Salient points even it less than 9 m apart should each bc
prrvr(r with an air termination.
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10.1.3. Horizontal air terminations should be coursed along

cotrtours, such as ridges, pa,rap€ts and edges of flat roofs, and where

necessary over flat surfacesin such way as to join each air termination
to the rest and should themselves form a closed net work.

10.1.4. The layout of the network may be derigned to suit the

shape of tho roof and architectural featurcs of the building.

10.1.5. The air tormination net work should covor all salient
points of th€structure.

10.1.6. All metallic finialo, chimnoys, dacts, vent pipes, railings,
gutters and the like on or above the main surface of the roof of
tho structure shal I be bonded to end form part of tho air termination
notwork. If portions of a structure very considerably iu hoight,
any nocossary air termination or air termination network of ths
lower portionshouldinadditionto their own conduct, bo bonded
to the down cotrductors of tb taller portiou.

10.1.7. All air terminals shll be effectively secured against over-
turning either by attachem€ot to the object to be protectod or by

'.nea^s of substantial braoes and fxings which shall be permanently

aod .ididly attached to tbo building. The method and nature of
tho fixings should bo simple, solid and pormanent due attention

being givon to climatic conditions and possible corrosion.

10.2, Down Condutors : (.Seealso A-3) The number and spacing
of dowir conductors shall largely depend upon the size and shafr
of the building and upon aosthotis oonsidqations. The minimum
aumber of down conductors may howevc, bo decided on the follow.
ing considmtior t-

(a) A structure having baro aroa not oxcoodiog l(X) mz may havo
<rp9 doul conduc-tor ody, if the hoight of the air termination pro-
vidos sufrciont protectim. Itromyer, it is advisablo to havo at least
two down conductions uept fo very small buildings.

(6) For structures having a base aroa excoeding lO0 ms, the
numberofdown conductors roquirod should be worked out ae
follovn :-

(i) One for the ffrst 191 68 plus ono mors for errory additiona
300 m8 or palt thcreof; or

(ii) Ooe for orrory 3(t 6 tlt paimete.

The smaller of tbctfnb s[aEl,pti.

(c) For a structue cxeding 20 m in hcight additional conl.
eration ar given la 13.1 rhall appln

z?
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10.2.1. Down con<luctors shoutd be distributed round the outsidc

walls of the structure. They shall preferably be run along the corners

and other projeclioos, due considiration being given to the location

of air terminaiions and earth terminations (See Frg' 5)' Lift shafts

shall not be used for fixing down conductors'

10.2.2. Itis very importantthatthe down conductors shall follow

thc most direct path possible between the air termination and the

".rtnt"..i*ti6i, 
avoidin' sharp bends, upturns and kinks' Joints

tn"U 
"t 

far as possible !6 aveided in dowu conductors' Adequate

;;;;; rrov u" provided to the conductors against alss[anical

b*g.. Meial pipes should not be used as protectioa for the con'

ducfors.

10.2.3. Metal pipes leading rainwater from the roof to the gound

m^, L conn"ctea to tne down conductors but caonot replace thcm'

irlf, 
"roo..ti"ns 

shall heve disconnectingioints for testing purposes

(Sce Ftg. 5 F).

10.2.4. Where the provisi on of suitable externat, routes for down

condoJots i. impracticable or inadvisable, as in buildings of canti-

t#i- coott.oction, from the first floor utrwards down oonductors

-ui U" used i n an air space provided by a non-metallic notr -conbus-

iiiie internal tluct (Sea A-3-3). Anyco\Eredrecess not smaller than

75 mm x 15 mm or any vertical service duct running the full height

oi th. brilding may be used for this purpose, provided it does not

contain an unarmour€d or non-metal sheathcd cable'

10.2.5. ADy extended metal running vertically through the sttuc'
ture should be bonded to the lightning conductor at the top of thi
bottom unless the clearance arc in accordance with 12 for tal'

structures.

10,2.6. Astructurcoo barerock'should be provided with atlcast ;
two down conductors equally spaced.

l1.2.1.ln tlociding oo1tr6 loutingof the downconductor, ite

accossibility for inspection, te$ing and maintenance should be taken

into accouot.

10,3. lohts and bttds.

l}.3.l. Ioltrts : The li ghtning protective system shall have few joints t
in it as possible. In the down conductors below ground level there

tt 
"tt 

tu oo joiott. Where joints are necessary they shall be mechani '
calty and electricalty efrective and shall be so made as to exclude

-oistu." comptetely. The joints may be clamped, screwed, bolted'

"ri.poa, 
tiWtcd or wetded. \Yith overlapping joints the length of the

owrLpghoulilnotbel€$ than2O mm for all types o1 ssnductor'

Or"t"& .rrtf"*t should first be cleaned and then inhibited from

i'ii?.,iot ,irf, 
" 

W"Ut. non-corrosive compound' Joints of dissi'

mitar metats should, be suitably protected against bi-metallic action

and co6osion

10.3.1.1 In general j oints for strips shall be tinned, soldered' welded

or brazed, and at lcast double-riveted. Ctamped or bolted joints

*f,att only bc us€d on the test poilts or on bonds to existing metats

Uot ioi"t. forged may be of the ctamped over scresed tyPe'
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'1O.3.2, Bereds.-External mot6l q1 on forming part of a structure
imoy hlve to discharge thc full lightniag current. Therefore, ihe
ibond to the lightning protcctivG syttom shall have a cross sectional
iarqa not lcss than that employprd for thc main conductors. On thc
other band, iatcrnal mctal i. not s,o vulnerablc and tts associated
lbsnds arc at most, oalylilcly to carry a portiotr of thc total light-
:aing currqrt, aDa( frsm thpir funcfion of cquilizing potcntial
-TbsG lntte{ brr-ls mry; thcrefsre, be smallcr in cro6s setional area
rthao tlroge mad for the main ecnducfors. All ttE bo,nds should be
.suitady protBoted agrinst sJ'rrosion. Boods shall be as short as

;Possibl€.

rc4. Teefiit Poiats . -Eeah Cown cooduetot lhlll bc providd
with a rcdi6g peint ia a pocitiou co.ovcoicnt for tcrtipS I 5u1 ioaccDsr

Dorrr,
C.r!}trcToR,

d. --r ,- .
.E

T-

64 SINGLE oR MuLTtpLr-
EiECT(ODES

--tGSx *"-*-. %. :{.dF/ -€l*itP*--
Pcnru ARRADGTEMENT of sfl'lf ,r

PAR/rvt-€L Ccorrr T t NU oos fl eavY
Lr^JES) OR GR.IV FORMATIC2{

( etolEp LIN e s)
6b STR.IP ELECTROPEs

'.FI€ b An n A?|AE MENI FOR EARTH E LECT AQ PES
t0.5. furth Termi*tions(Sec alsoA4),-hch down conduc&or

shallhave anindepeodeot eerth termination. It should tre capable
of isolation for tosting purposes. Suitable location for the earth
trmiaetioa shall be selcctcd after te$ting aDd assessing tfoe spssific

,. ri ;t ivity of the scil aad with duc regard to rcliability of the sub-so't
ster to ensurc minimum soil moistness.

1G5.1. Wetcr pips rystcm should not bc bondd .o the earth
errninatioo systcm. tlorievcr, i f adequatc olqarance oetweea the two
cirlriot be obtainod, thcy may bo cficriwly bonded and the bonds
chould bc capablc of isohtioq and testiry. Tbe Saspipes, however,
should in no casc bc bordcd to the earth tfimiBatioa syorql.

.'siblo fer ioterfercr:cc No conrpction other ttpn orc dircct to ao, ' Wt5.2. It 13 rGcornmaadad that all carth .trrmiaation sSould be

,aj16,'*ctrado. shllbcnodchbwatpstingpornt. -lqgingpoids irt*connsopa Cortrora odbitr& UiacseqUilizit+ thorroltapat
'sUff tr &oaloft"eqrcr taf,-mctal ""ppei 

or aqy othcr Juit"Uto ,arieur ca"th tcrnjuetiotrs also roinimizd tho possibility of a si&
; BtEi4l. ; ' . ..,., r. i : flafiovor fiprnooccerthiEsystpn to alloiltdr(S€ atrbA.{.3).
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10.5.3. A shucture standing on barc rock should be equipped yith from the point of conneotion to a down conductor. But if t51s 13 aq1
acooductor encirclingandfixadtothestructureat ground lcvclaud . p.rssible they mry extend in ooe directiqn qaly. Hourcver, if thc
followiag reasonably closely the @ntour qf the ground. This sp.rcc rcstriction rcquircs thc strips to bc laid in barattcO or is gni6
ssaductor should be installed so as to minimize any risk to it of formation the distance betweeu two strips should not be less thaa im. _

Eechanical damage' The cohditiotr forlimitingearthingrcsistance t0.6.4. y{hen pletcelectrsdes ereusedthey.shallbe buried verti-giwB in I I does not apply aud io such a case no nrovili-on nccd be 
""ui 

ioto ine irouna so that-the top gdge of thc plate is at a dep(h,

"':&""Js:lf:""ii"'?x,ufril11"'#i;iiiilit ".Hi1":T'.';: *:":i*'n l1?;;;il1y,rtr;iffiff1iil"{ ,*";,,;:
souglt' , shall not be rcss tf,an g m. 

L''er tlll' ..rsta[r{ ostw'e,

lo'6' Earth Electrodes (see clso A4) '-Earth"9"lt$: shall bc 10.6.5. In the neighbcurhood of strus1r.. where high te6ps14-oorostructed aod instailed in aocordaace with I.S;,3043-1966. ,r.* *" rltiv--t"';r";;;;;;""; in thc sub-soill for exampls, o,tsf,
10.6.1. Earth electrodes shellconsist ofrodsstripsor.platesmetal kilns, theearth electrodesEayhavetobeiostalledatsuchdldistanco

thoaths ofcablesshallnot beusedasearth elcctrodcs. fromthe strustur6 where the ground is not likely to be.dried out.
10.6.2. When rods or pipes arc used they should b€ driven into 10.6.6. 4,ppesdix E give5 geaeral guidance oo the conditions for

the ground as close as practicable but outside the citcumlbrence of determining thc typc of earth clectrode system t6 be used anOlheir
the structure(seeFig.6.) Losglengthiosectionscoupledby screvred location!. R-cference is also invitcd to I.S.3043-1966 (CrJ: of
conn€ctors or socketjoints can be built up whcrc necessary to perc- Practice fgi ,ear!h;ng)

n:l*"iln','"1;.?il'#"J:*i*,.H?,"f,:::tl;'lill,il:fi: . !?;!:_F*n*,!r conductors shau be securery attached to thc
distencs betwee.ntherodsshouldpreferauryu"ooJr"rr][;;H[ :illl* or other'object tobe protectedl bv fasteners which
lengthofltcr&s. :.. -,'-" '--- -"'--. sh.allbe- subJtaltirliEc:astruotioouotSubjecttobreakageandshall

10.6.3: whea strips are o,"4, t6"." shourd be blrried in treaches "THt,'j,{[iilfi]:i:1,T;jHilli1*f [T::t:, ,[jH?::;or beneath the structure at a suitable depth, but aot lcss than 0.5 m. cortosioos. If tUcy are meOe of any o16". mrterial, suitab€ pre_dcq, to avoid damage bybuildingor---agricultsl6l opeq1ie11s. caotion should bi taten ioavoii 
"or.o.ion. so-. 

-o.pr.. 
or-llhc strips should prcferably bo laid radily in two or morc direc tions ,asteDcrr are showo in Fig 7.
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*1, furth Resistance. .i l

I t,l. Properly made eart[ conn€ctions are essential to the efrective
. tunctioning of a lightlisg protediye system aDd overiy effort stould,
be made to provide ample contact with the earth.so that the earth
resistaac6 catr be kept as low as possible. Distribution of metal
in the ground or upon its surface should be such as to. permit tfue
dissipation of a stroke of Lighttring.

It.Z. Each earth terminatiolr should have a resistance in Ohms t9
€arth not exceedirrg numerically the product of l0 and ihi number ol
€arth termiaations to be provided. Thc whole of tholightaing pro.
tective system should hew a combiued resistaace to earth, ast ex-
ceedilg t0 Ohms tlefore aay bonding hrs been eftcted to metal
in or oo a structure or to a rurface below ground (ses also A-43..)

11.3. If the value obtained for the whole of lightning protectlvc
'system exceeds 10 Ohms a rcductioB may be achieved by extending
or installing additional earth electrodes or by inter-connecting thi
iodividual earth terminatioris of down conductors by a conductor
installed below tfue greund level. As a last resort a temporary redu-
ctio11 . ia soil resistivity may be achieved.by chemical treatment of
soil (,See alss 5.3., and 17 .2.11 of I. S. 3043-1960 Code of practice
for earthing.

(,fce also A-+3).

12. bfebl Parts in and on a structure.-

12.1. Whon alightning protectivo systom is struck with a lightning
,discharge, its electrical potential with respect to earth is raised, and
.unless suitablo precautions aro takon, tho discharge may sook alter-
native paths to earth by side flashing to other oetal in tho structure.
$ide flashing may bo avoided by tho following two methods..-

(a) Isolation, and

(6) Bonding.

12.1.1. For additionalinformation on this subject (see A-5).

l2-2. Isohtlon -Bolatioo requires large clearance between the
?ightning protoctive slntem and other metal parts in the structure
To find out tho approximate clearance, the fcllowing two factcrs
should be taten into aoount ;-

(a) The resistive voltago drop in the earth termination, and

. (b) The inductive voltage drop in the down conductors.

12.2.1, The resistive voltage drop requires a clearance of 0.3
rn/Ohm of eadhing resistanoe while the inductive voltage drop
{equiros a clarance of I m, for each 15 m. of structure height. For
'two or mor! down ccnduclons with a commcn air termination this
distance shoutd be divided by the number of down qrnductors. The
total cli:arancerequire isthesum of thetwo distances and may be
<xpressed by the following simple equation :-

HD:0.3R+-_
15 n.

'lifhore -
. D : requirod cloarance in Eetres.

R : the combinod earthing resist'anco of the earth termination
in Ohms.

' Il - nurnbcr of down conductors conuocted to a common air
tcrqination.

12.2.2. The aberro dsrance may.b€ halvod if a slight risk of aridcaurriry orn bc rsc#od
46G3A-l4e
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12.2,3. Thd drawbacks ol isolaticoiiein obtiriniqg.anh maintaining
the neoesiar'.jr safd clearance and in ensiting-that iicilateA rhetat'has
comestiod via tho water pipes or other servioes with the'earth. In
gBneral. isolation can be practised only in smallbuildings.

12.3. Borrd@.-In structues which contain' electrically continuous
motal, for example, a roof, wall, floor or iovering, this metal suitably
bonded, may be used as part of the lightning protective system pro-
vidod the amount and arrangement of tho metal render it suitablo
for uso in aocordanco'with 10.

12.3.1. ff a structuo is simply a continuous metal frame without.
extornal coverings it may not roquire any air tormination or down.
conductors provided it can be ensured that the conducting path is
eledrically continuous and the base of tho structure is adoquately
earthed.

a12.3.2, A reinfored concreto structure or a roinforoed concreto
framo structure may have sufficiently low inherent resistance t<, earth
to provide protection against lightning and ifccnnections aretrought
out from thoreinforooment at the highest points during constructiou,
a test may bo made to voify this at tho completion of the structuro
(see ll).

12.3.3.\f thq rosistance to earth of thc stecl frame of a structuro
or tho roinforoement of a reinforcod concrote structure is found to
bo satisfactory, a suitable air termination should be installed at tho
top of tho structuro and bonded to tho stool framo or to tho roinforoo-
nnsnt. Whero regular inspoction is nc,t poesible, it is recommeuded
that a ctrrosion resistant matorial be used for bonding to the stoel
or to thoreinforcomont and this should be brought out for connection
to the air termination. Down conductors and earth terminations
will, of courso, be required if tho inherent resistance of the structuro
is found tc be unsatisfactory when tested.

12'3.4. Whco metal qists in a structuro as reinfcrcement which
canuot bo bonded into a continuous mnducting notwork, and which
is not or cannot be equippod with external earthing conn@_tions, its
plesence, should be disregarding. The danger inseparable from tho
presenpe of such metal can be minimized by keeping it ontirely iso-
lated from the lightniqg protective system.

;

12.3.5. Where the roof structuro is wholly or partly coverou bt
metal, care should be taken that such metal is provided with a con
tiouous conducting path to earth.

12.3'6. In any structure, metal which is attached to tho outor sur-
face or projects through a wall or a roof and has insuffcient clea-
raog€ from the lightning protectivo system, and is unsuitable for uso
as part of it, should preforably be bonded as directly as possiblo to
the lightoing protetive system. If thG Eotal has considerablo length
(for oxample, cables pipes, guttcrs, rainwatq pipee, stairways, etc.)
and ru3s approxiaatoly parallel to a down oonductor or bond, li
should be bsadcd at oach eod but oot bolow th€ tcat pcint. If ihe
motal is ir discontiarrcus longths, each pction should bo bonded
to thclightninj protoctive sptorr ; alteaativoly, wlere the clearauco,
permits, thc proeonoo oftho nstal may bo disrogardal.

12.3.7. Bonding of actal enteriag or lesviat a structure in the
fore of shmthing er armeurilg of cablc, qlrtric conduit, telophone,
stca6, conprcEsod air or othor s€rvices with oanh tormination 6yston; ,

should bc awid€d. Eowcveri if they aro rcquired to be bonded-
the bonding should bc loao as directty as pc€siblo to 6e earttr term..
mtion at_ tho fiat of cnky, or sxist outsido the instructure oo tho
supply siilo of tle *grvico. lto gas pipcc should ie eo cese be Uondcd
with othernctal parts. However, trator pipolr may be bondcd to othli
metal parts, if isolation aud adequate cl€araae caanet be obtaineJ
In this operation all tho $tatutory rulee or rcgulations, which mav
be is feroe should bo follovrcd aad the ceatrGtcrt autleriry shoJi
bo ccrsUltcd for Prwilirg ligltriag prot€ctioa ia such cases. 1

t
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I 2'3'8. Massco of mctal i n a buildi ng, guch es bcll fr&mc in a tou€r,
sbould bG bondcd to thc ncarost down conductor by thc rno6t dircot
routo availeble.

12.3'9. Mctal cledinj or ccrtain walling 'heviry . @ntinuou3
conductin3 peth in all dircctions may bc uscd .s part of e li3btning
protcctivc systcm.

l2'3'l0. In bonding edjaccnt motal work to thc lithtniry protcctivc
syetcm carcful considcration should bo givcn to thc possiblc effccts
ruch bonding would have upon mctal work which may bc cathodi-
cally protected.

It, Protection of Special Structures.

l3'1. Structures excecding 30 motres in lrei3ht, such as spiro*g
stoeples and ial polcs (sca also A-5).

13' l.l. Non-conducting str uct urcs.4on a non-conductin3 structurc
othcr than chimney which is very high comparcd with its lcngth and
brgath if of rectangular cross-s€ctional arca or diametcr if of circular
excess sectional arsa a single down conductor may bc uscd providcd
the air termination givcs the dcsircd zonc of protection.

I3'l'1.1. A non-conducting chimney of which thc ovcral I width
or thc diamctre at the top excceds 1'5 m. shoutd havc rt cast two
down cooductors equally spaced and trondcd by a motal cap or by
a mctal conductor round thc top of the chimney.

13.1,2. Conducting Structurcs.-The rcquircments of 12'3'l to
12.3.4 shall apply for tall conducting structurcs. Whcre down
conductors arc nccd not lcss than two should bc installcd and this
should bc spaced at morc than 15 m. apart around the perimcter.

l3.l'3. AU typcs of tall structures.-Both conducting and non-
conducting structurcs whidr are supportcd by stay wires, should
trc protectcd in acccrdancc with 13'1'1' arld l3'l'2' but, in addition .

the upp€r ends of the stay wircs should be bonded to the lightning
protection s stcm and the lonaer cnds should be adcquetely earthcd.

ll'l'4. Earthing of metallic spirss and flag polcs. -,Spires and fleg
pcles comorsed antirely of, or covered entircly with metel and resting
on foundations of non-conducting materials, with the top so con-
structed as to rccei vc a stroke of I i ght n ing wi thout apprccieble damage,

nccd not bc provided with air tcrminations or down conductors.
Howevcr, thosc shall bc carthcd or ccnncctod to the nexrcst I ightni ng
ccnductor or both, accordint as thc structurc is isolatcd set within
thc pa.rar,retor of a building or near it, respcctively.

Protcction of Stucturcs with Explosite or Ilighly 'Flammt:ble

Cofients.-

14.0. Thc prcscncc of explosive or highly flarninablc mat€rial3 in
a structure rnay incrcaso thc risk to pcrsons or to the structurc end
the vicinity in thc cvclrt of, a lightning stroke. For'this rcason
highcr degrec af protcction is csscntial for thesc structurcs. Prot€c-
tion of a grclter or lcsS dogrce m-ty bc securod in thc case of both
sclf-.protooting and othcr sFucturs by installation'sf vario,rls iypes
of orotoction equipincrit, suoh asvcrticel and horizontal airtermina-
tioris and othcr mcans. Ttr0.rccommindbtions liven in l4'l to I4.I0
should be followcil .for structtrrcs in whictr explosive or highly-i411-
mablc solids; tiquids, gases vapours or dusts are manrifactured,stol ed

or uscd or in which.highfu flemmeble br orplosivc lases, vapburs br
dusts mayaccumulate; ': " "

l,t'l. Followiry precautions should be tatcn for ltLc protctioo
of structurcs eod thcir cootonts from lightairy :

(r) Storef of 0qmmablc liguidr aEd nsos io all mctel gtructurcr,
osscntirlly 1es titht ;

(D) Closuro or protcction of rapour or les oprnin$ a&inst
cntrencc ofiameg ;

(c) Maintcnanco of conteinors in good eondition, so far a3
potcntisl hezards aro coEccrned ;

(d) Avoidrncc, so f&r es porsiblc, of the eccurruletion of ftrn-
meblo air-yepour mirturcs ebout such lrtructurc ;

(c) Avoideecc of sperk gaps bGtwccn metallic conductors at
pcinte whqc thcro mey bc an oocepe or accumulation of flammable-
vapourE or lrsGs ;

(fl Location of structurts not inhorontly sclf-prot*ting in posi-
tions oflosser oxposurc with retlrd to li3htning. Elcveted pgsitions
should bc avoidcd ; and

(f) In counrction with structur.s not inhorently sclf-protccting,
thc cstablishmcnt of zoacs of protection through use of earthed rods,
m:u}ts, or thc oquivalcnt.

l1'2. Gcneral Principlcs of Protection.-For thc ,protection of
structures with cxplosivos or highly fiammablc contcntl following
genoral principlos should bc followed. In case of doubt, export
advicc should bo souSht.

1,1'2'1. An eir terminetion nct work should bo surponded at an
aCcquatc hci3ht ebovc thc area to be protoifcd. If one horizonta]
ccnductor only is usod, the protoctivc anglc adoptcd should not
cxceed 30o. If twc or mrrc perellel horizontal conductors are ins-
tallcd, the protcctivc an3lc to bc applicd may bc as much as 45" within
the spacc bondcd by tho conductors, but it should not excocd 30o

outsidc thet spacc. Thc hcight of thc horizontal conductor should
be sgFclcnt to evoid all risk of flashcver from the protective systcrr
to thc structurc to bc protcctcd. The suppcrts of thc not work should
be adequately earthcd.

14'2'2. Wh€re:the expense of the method given in t4'2'L is unjustified
anC wherc no risk is involvcd in discharang thc lithtninS current
ovcr tha surfaccs of th€ structure to bc protccted,'a nct work of hori-
zrntal conductors with a spacing of 3 m to 7'5 m, according to
the risk, should be fixcd to the rocf of the structure.

14'2'3. A structurc or a troup of structurcs of smell horizontal
dimtnsioas mry bo protccted by one or m'-rc vcrtic'rl lightninS con-
ductors. If one lightning conductor is used, thc protcctive anglrc

adrpted shruld not cxcood 30o, If twc or mrro lightnin3 conductorr
arc instelled, thc prot.ctivc angle to be used may be 45' within tts
spacc bondcd by thc oonductors, but it must not cxcecd 30' o' tl c'r..

tLG specc.

14'2'4. lf thc wrtical conductor is scparatc from thc structurG
to bc protoctcd, thc minimum clearancc bctnrcen it and thc protcctcd
structurG shall be not lcss than 2 m : this clerirancc should bc incrca-
scd by I m. for cvory 10 m. of structurc hcight about 15 m. to prcvent
sido {leshGs. Also the minimum clcarancc bctwccn thc suspended

horizontal air tcrmination and thc highcst projcction on the protoctcd
structurcs shall be 2 m.

14.2'5. A structurc which is wholly below ground and which is
not conn@tcd to any scrvices abovc iiround may bc prolcctcd by
an air tcrmination not wort in acc.)rdancc withl4'2'1.by virtucof the
fact that poil has an impulsc breakdown strcngth which can bc tekcn
into account whcn detcrmining thc risk of flashovcr from tho proted-
tivc systcm to thc structurc to be protoctod,..incluling its sffviqs-
Ytthcrc thc dcpth of buryint is adcguate, t$g#,r tcrgrirution nst,foft

?

lil.0nl: For edditipnal information on protcotion of cach structurc

t
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rilly bo rcptdctd by a act wotk of carthiat strips arrangcd on thc

.ot{rc" in eccordencc with G/xpcrt rdvicc. Whcrcthis mtthcd is

rdoptrd, thr bondiot rccommendations bctwen mctel in the struc-

turq or motel conductorc 6trrint tlrc structurc arvcn in 1't'6 should

bo ignored.

14.3. Tlpcs of lightning protcotion systcnt.-Tlresc should 3cncrelly

bo oi the integrtl mounted 3ystcm with the horizontal air tcrmieels

running alonS thc pcrimctcr of t.hc roof in ell cascs Gxctptint f(r
tigbly sonritivc oxplosives end very smell buildinls. The foll,owing

typc of protcction erc rccommcnded.

Rccommcnd?d type of
Typo of Baildine. Protcction.

(1) Q)

Building with explosivos dust or Integrallly mountcd systcm with
flemnrblo vapcur risk. vcrticel air' tcrminals 1'5 m.

nals spaccd 3 m. to 7.5 m. from
oach othcr dcsi3ning on the
typcs of storatp end proccsscs
involvcd.

Explcsives storagc building and

explcsivc workshops'

14'6',1. lVhac thc cloctrieal conductors arc conncctd to an ovGr'

hnd olctricel supply linc, e lcntth of buricd cable with mctal shcath

or arraourin3 should bc inscrtcd bctwoen the ovcrhead line and the
point of entiy to the structure end a surgc protective dcvicr, for
cxamplc, of tiro typc contlininS voltelp dcpendent resistors' should

bo providcd et tho tcrminetion of thc ovcrhead line (scc also 13'5'3)'

Thc oarth tormioetion of this protcctivc dcvice should bc bondcd

dircct to the cablc shcets or armouring. The sparkover voltage of
the lightning protective dcvicc should not exceed one-half the break-

down with stand voltage of thc olectrical cquipment in tho $tructure'

On accouot of the low impulsc strcngth of mineral insulated metal

shoathcd cabb, such ceblcs .rc not rcctrmmended for the 'abovc

purpose.

14'6'5. Meteltic pipco, electrical cablo shoaths, steel ropes, rails

or tuides not in continuous cloctrical contact with thc earth, which

enter a structurc of this kiod, should bc bonded to the lightning pro'
tcctivc systcm. Thcy should bo carthcd at the point ofentry outsidc

tho structurc and at two points, onc about 75 m' away and the othcr
, further 75 m. aweY.

1,1.7, For a buricd structurc cr undergtround excavation to which

acccss is obtaincd by an adit or shaft, thc recommendation in 14'6'5'

as rclard cxtra earthing should be followed for the adit or shaft at

iotcrvals not cxcccding 75 m.

l4.8.Tho metal aprights components and wrr<s of all fences,

and of rotaining walls in close proximity to the structure
ghoul<I bo conncctcd in such a way as to provide contlnuous metalic

connoction bctwccn thornselvcs and the lightnins protective systcs''

Discaatiorrous motal wire fencing on non-conducting supports or wire
-,oatcd rith insulating material shotrld not be employed'

1,t.9, Thc vcnts of any tanks containing flammable gas or liquid

and exhrust stacks from process plants emitting flammable vapours

or dusts should cither be constructed of non-conducting material

or be filled with iame traps.

14.10. Structurcs of this category should not be equipped with a

tall componont, such as spire or flag staff or tu6i6 6slials' 6a the

,iro"toti or within l5m. of the structure' This clearance appliss'

also to the planting of new trees, but structures near oxisting trees

shculd be treated in accordance with I 3'2't"

S:nall exPlosivcs storage build-

ings.

Builciings storing more dangerous

tvoas ofoxPlosives, for oxample

niiroglycerinc (NG) and for

initiatorY cxplosives rlanu-
facturinS.

Intcgrally mounted systcm with
vertical, air terminals 0.3 m.
and horizontal air tcrminals
7'5 m.

Votical polo typc.

Suspended horizontal air tcrmt-
. nations af l6tst 2m. higher thag
structurc and with a spacing
3m.

lrt.4- Each scparate structure protected in accordance with 14.2,2
srrouldi be oquipped with twicc the number of down conductors rc-
commendcd in 10'2'

14.5. The earth tcrminations of each protcctivc systcm should be

inter-eonnecteil by a ring cor-rductor. This ring conductor should

orcfcrably bc buricd to a depth of at lest 0'5 m. unlcss othcr consi-

derations, such as the noed for bonding othcr subjccts to it, testing,

or risk of corrosion make it dosirable to leave it exposed in which,
caso it should be protectod ageinst mcchaaical damage. This resi-

tcncc valuc of thc carth termination net work should bc maintained

oermanently at 10 Ohms or lcss. If this valuc proves to be unobtai-,

lable, the methods rccommdndeC in ll shculd be adopted, or thc

rint conductor should be connected to thc ring conductors ( f onc

oiLr." neighbouring structurc until the above value is obtained.

11'6. Bonding.

t4.6.1. All major mcmbcrs of thc metallic structure, including
ccntinurus m.:tal rcinforcem:nt and scrviccs, should bc bondcd

together and ccnnectcd to ths liShtning ,prbtcctive systcm. Such

coirc:tions shculd bc made et loast in twoiplaces and should, so far
as is pcssiblc, bc cquelly spaccd round the pcrimetcr of the structure

tt intervals not oxcocding l5 m'

14.6.2. Major mctal work insidc the structure should be bondcd
to the lightning protcctivc systcm.

1,t.6.3. Electrical conductors entering a structure of this catcgor.y

snould be motal-cascd. This motal casing should be cloctrically
continuous within the structurc. It should be earthed at the point
of cntry,outsidc the structure on the supply side of the service

end boundcd directly to the lightning protcctive system.

16. InsBection and Testing'

16.l . Iaspcction.-Alllightning protective systems shall be examined

by a compctelt cngineer aftcr completion, alteraticn or extension

ii ora", t" vcrify that they are in accordance wirh the recommenda-

tions of this code. A routine in:pection shr'll be made at least cnce

a year.

16.3. Deterioration.- -lf the resistance to earth of a liShtnirg pro-

tcctivc systcm or any scction of it exceeds the lowest value obtained

at the first instailetion by morc than 100 p€r cent' appropriate steps

shall bc taken to asccrtain thc causes and to remedy defects, ifany'

APPENDIX A. .
Erplanatory Notes on some of the recommendations in the code'

A-1. Zone of Proteotfoe'

A-1.1. According to the best theoretical considerations ar presem

avarleble, a singlc vertical lightninS conductor of any practical height

:;;;;il to itseltall,lishtning dischagres of avqage or greatcr intensitv

which in its abscncc would have struck a circular piece of Sround

,ooni it. base, tho radius of which equals twice the height of the

;;;.;;;. ,l4tcake. tightning dischargns arei attricted 6wr slrdrtcr

dil;;;; and the.plee9nce within this epape' of othpr contluctin&
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gbjects providini indopendent paths to eaith further reduces the
protected area. Ol the other hand, the protected area increases
rapioly withincreasing qgverity ofthe dischaige. For these reasoos,

-1ad ig order to provide adequate protection against majority oi
lightning disctarges, the zone of portection of a single vertical light-
uing conductor has been defined in ?.1. as a cone with apex at ihe
highest point of the conductor and with base of radius eiual to its
hgight aqd not twice its height. Similar considerations appry ro
a hrrizontal lichtning conductor in which casp the zone of protpction
will be extended by the length of the conductor. The possibility of
any grint wlthin such a zone of protection beingstruck by lightning
is remcte. For parallel horizontal conductors tho area LonOea
between them is better protected than would follow from the above
considerations providod no point of the area to be protected is more
than 9 m. away from the nearest horizontal conductor.

A-1.2. For structures of oxceptional vulnerability, like the presence
of explosives or highly flammable contents, every possible protection
may need to be provided even agaiost the rare occurrence of a lightn!
ing dischargo stricking within the protectedlzone. Forlthis ,""ron i
reduced zone of, protection and various other special measures as
given in 14 should be taken.

A-1.3. Zone of protection provided by a single vertipai conductor-
norizontal air terminations and by trvo vortical conduators instatiJ
side by side is shown in Fig. l,Z aod,3 resBrectively. nid.oTrto"i
the zone of protectic,n afforded by a single vertical conductcr, iFieure2 shcws a simple horizontal air termiuation consisting of ,ooi io-.
ductor around_ the periphery ot rectangular building and Figure I
shows two adjacent vcrtical cooductors and the increased zone ol
protection available between them.

;!!j._TVnical examples of protection of various types of buildings,
along with their zones of protection are shown in Fig. 4 and Figurcj
9 to 12.

4-1.4.1. Figure 4 shows the typical arrangemenis of a structuro
with a large area offlat roofwhere it is necessary to employ a system
of horizontal roof conductors, The maximum spacing of lg m. ir
Shown, which applied to stiuctur€s without specialinherent rist.

?

A-1.4.2. Figure 9 shows a system of Lorizontal air terminatioo
net work of structures with large areas of roof of varying porfiles.

4-1.4.3. Figure l0 shows ttre protection for a thatc,hedrondavel
along with the zone of protectioo.

t
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A'1.4.4. Figure t I shows the zone of protection for simple ctructurG
with explosive hazards, It consists of two vertical conductors con-
nected by a horizontal celenary wire. The zone of protection is
sbcwn in plan and elovation aad ssflccts the cffccts of the sag in tbo
catenary wire.

A-1,4.5. Figure 12 shows the air termination net work with zone
of protection for a structure with varying heights.

A-2, Materlals and Dimensions.

A-2,I. In [ndia, strips have bccn commonly used for providing
hrriz;ntal air terminations down conductors, bonds, ctc., for the
purpose of lightning protection. However, rods 'may sometimes
prrvide a mlre convenient altcrnativc, particularly, sincc in contrast
to the former it enables bends to be made in any planc with cqual
facility. Internal bonds are permittcd with approxirnately half thc
cross sectional aroas of extcrnal oncci (saa 10.3.2.). Floxiblc bonrts
may bc in braided formor have an outer conering to constrain the
small wires.

A-3.I. Th p.csitioniog and spacing of down conductors on largo
rtruduros hrs oftan'to be doeidod in practicc by,architQct$r{con-
sid.orrtroo. Howovor, thcir numbei' should be gcwrncd by thc
r€omoodation of 10.2.

L-3.2. It is nqw recognizcd thet sharp bends in a down conductof,
such as arise at thc adgc of a roof, do notsignificantly impede the
dischargc of a lightning currcnt, nor arc thc mcchaoical forces producod
by thc lightning currcnt likely to ondangcr thc conductor or its fixing.
In crntrast recatrant loops in a conductor oen produce high inductivc
voltagc drops so that the lightning dischargo may jump across thc
open side of tho loop. As a rough guide it can be stet€d that thig
risk may arise when the lengtb of the conductor f, rming the loop
exceeds E times the width of the opcn side of thc loop (sae Fig. I3).
It follows from the above that there i$ no need to round the path of
the down conductors at tho edgc of e roof and thet en upturn with
the limits $tatcd is pormissibb. \ilhcrc large runtrent loops as
defieed crcntt bc evoidcd, for oxample, in the case of some cornices
ofparapots, thc conductor should boarrangcd in such a way that th3
distance acro$s thc opcn sides of thc loop complies with the rul'e
quotcd. Altcrnativcly, such cotrniccs or parapcfs *ould bc provided
,with hoolc throuth whjch thc conductor can prNscs freely(see Fig.
l4).

A-3.3. An exception to the above practic€ is rcquired to [e^ madc
inthe casc of a building entilovercd out frorn thc flrst sotrcy qili,ards.
The dowa conductors in tlis qrgc must bO.taken .straiSht @Wn to
ground *inec, by following tho contotrr of thc briilding, a hazard
oouu be orcatodtopgr$ous standing undel tle ovcrhang formed by
tho cantllcrm. [n such a oasc tho irsp of inlcrml ducts for dowa
conductors is recornmpndod (sre Fig. l5).



1.5. Mttal in cnd on a srrctwr- 'andl' truetu?at c*cccdlng 30 mctrcs
in EcQht;

A-5.1. Wlon a lightniug ourrcot is dischargod into lightdng
p ro tert i v3 ry*om, the entire system.is jraised.lto a lpotcatiatlwith ros-\ o rct jcolto, truolearth. This can bo calculated as the sum of

of takes the

is givcn in A.!2. to A-5.11.1

tA-5.2. Any ortended metal in orlon thestructureand not coonected
tc thtlightoiog protective system, for example, water pipes, gas pipes,
metal+hsathel clectrical instrllations, etc., which is in conducting
c)ntrgctiotr witb sarth rsmlins ess:ntially at earth potential during
a ligttning discharge. Evcn if an exteoCed vertical m--tal part is
art in crntaot with errth, a prtriltial diff:rence b:tw:en it and the
iig5toing protcctive system is liable to arise althcugh the magnitute
ol this prtential difference will b: smrll:r thrn if the metal were,
earthod. [f tha resulting shcrt time potential difference between
aay ptrt of thr lightning protective system and any adjaccnt mctal
exceEds the el:stric breakdcwn strength of the intervening space,
b: this air, a wlll, or aoy otfl.rr structdral m1terial, a side flash can
occur and this cao cau3e physical damlge, ignite flamnable material
or oause elcctric shocks to psrsons or aaimals.

,

A.5.3. The clearan@ necessary to avoid the risk.of side flashing are
givoq io 12. The clearance required to withstaod the resistive voltage
diff:reoco botwoon the lig'rtniog protective system and adjacent metal
is based oD a severo lightning stroke of 150 KA. amplitudo (as compa-
rsd with an sverage value oi 2l KA) and ou an electric breakdown
of air of 500 tr(V/m., a value which is exceeded if the breakdown
occurs through solid structural materlal.

A-5.4. The clearance given on account of the inductive voltago
drop alcng the drw;l craluct-rrs is brred o:r r stocpty ririog lightaing
crrreotof 4 x l0r0A/s(ascrn2rr;d withanav.)ra!!rolue of l0KIt
p s) aod in inductance of 160 trr II/ I 00 m of conductor ; the breakdown
strength o[ air uarlor ths wave shep: grcCuced by an inductive voltaft
drop i9 taken as 890 KV/m.

A-5.5. A structure having reinfor@ment, steel work or cladditg
fcrming a ccntinurus cltse m:tal m:sh in the fcrm o[ interoal reio-
forcem:ot or screen, approrches the crndition of a ,, parady Cago "
in which any internal mltal assumes the same potential as the cagp
itsolt'. Oo such a $tructure the risk of side Ershing is grcatly rcduced
and the rules for bondiog can bO substantially rclaxed.

A-5.6. While it may oot be difficult in the design stage to locate
tho lightning protective system in such a manncr as to assurc the
required clearanco, subsequent altcration should not be made to the
structure, or to internal installations, without due rcgard to these
requirements. I t is for this reason that the principle of isolation
of the lightning Protective systcm with rcspcct to internal or extcrnal
metal in or on a structure can usually be recommended for
rmall dwellings only.

A-5.7. In gcneral, bonding bctwccn the lightning protcctlve system
and internal or external metal, as rccommended, is preferable. Such
boniling has to bc affected at both cxtrcmitics ofany cxtcnded vertical
metal. The metal may then form part of the discharge path but
any risk of physical damage or iDjury is avoided.

A.5.8. Difficulties are liable to arise in deciding which mctal parts
require b.onding and which can be disregarded. No such difficulties
shouldffipe with long continuous installations, such as metallic
service p$cs, ducts, lifts, staircases, or long ladders. These can
usually be bonded to the lightning protective systcm without cxcessive
ineonveniencc or cost. On the other hand, thc prcsencc of short
isclated pieces of metal, such as witdow frames, which are merety in
fortuitous ccnnection with the earth through the rain covered surfacc
of the structure can be disregarded.
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A-5'9. If eny part of the outer surt'ace or une srructure is ccvered
with a thin m:tal skin, this m:tal may, by accident or design, forn
part of the path of thc lightning current as it goes to earth ; tho
currcnt mey bc caused to leave the metal, eith--r through the mstallic
Path not being continuous or through its cross-sectional area being
inadequatc to carry the current without melting. In either case ao
are will bo formed, and this arc entails some risk of fire if oasily igni-
table materials are present. I

4-5.10. The metal bars of a reinflorced cJncrete structure er$t-in-
situ are occasionally w:lded, thus providing definite electrical con-
tinuity. Mcre frequently, hrwever, they are tied together by metal
binding wire at crossing prints but, despite the lortuitous nature ofthe
m:tallic ccnnecticn, the very large number or bars and crossing points
of such a construction assures a substantial subdivision of the total
lightning current into a multiplicity of parallel discharge ptths.
Experience shcws that such a construction can be readily utili.,ed as
part of the lightning protective system.

A-5.1 l. In the ground, bonding between the earth termination net
work of any structure andlburied metal service pipes is essential. If
this is not done au clectric breakdown can occur tfuough the soil is
between these systems and the electric arc can cause structural damago
or may puncture a service pipe.

l13

A-10. Structures with Explostve or Highly Flammeble Conte*s a

A-10'0. The problems arisiog in theprovision of lightoingprotective
systems for these structurcs arc preferably dealt with by specialists
who will be conversant with any relevant statutory regulations.

A-10.I. The protcctiye angle and mesh of the air termination net
work be chosea from the range of 30o to 45o aod 3 m. to 7.5 m. res-
psctively acc.rrding to the risk as assossed by a lig rieiog sp;einlist. J

4-10'2. Ar acc:ptebls risk ory bo present whEn the qrantity o f
Cacgorous mrterial is strictlylimited,as in a labcratory orFmal stffi
or whore ths structure is sp:cifically designed to rertrict the effscts
or ol a crt-rstrophr, orJsitetr in an isrlated prsition. Circumstaaces'
,ary alst aris; in w.rice the drog:rous mrterials are oot expJieT
but are ctn2letely encrsed in mrtal of an adequatejthickoes, an<i
un1..r t.r>;: ;t.r litiras tigrtoiag protecticn mry nct be required at'
all. In oth:r situations the risk to life and property may be so
prrtealy obyicus thlt th: provision ofevery nrraff possible for pro-
tectiol fro.l the c)iuiq-llnc: of a lightning discharge is esseotiat.

A-10.3. A protcctive systcm bared upon suspended air tcrminations
or an adegu4]lc groupiDg ofvertical condustors ofcorrect heightis to be
prcferred for structures in higher risk categories (see 14.2.2, aod.
L4.2.t.)

Structures in the lower risk category permit the conductors beingfirc to the structure itself (sea 14.2.3) but in some cascs it may be-
found that suspcnded air terminations prove to be a choaper instal-
iatiou.

4,-10.4. The need to bond to thelightning protective system all metal
work associated with such structures other than minor items, for
cxample, docr hinges, metal gutter brackets, reinforcement of isolated
small concrete beams, will neccssitate a ring conductor being run
externally about 0.5 m. above ground level in order to provide a
convenient point for thc connection of such bonds. The ring conduc-
tor should prcfcrably visiblc throughout its length and rise over,
doorways rather than bc buried beneath their thresholds with the
additional advantagc of avoiding corrosion at these positions. 15g
extent and arrangemcnt of bondiag should be such as to avoid possi-
bles sparking, particularlyinside the structure, in the eventofalight-
ning dischargc to tho structurc.

tho
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A-10 5.Ytrhere a group ofthese structures is involved, each utilizing
common buried suPPty services efficiently bonded to the protective
systems, the combined earthing resistance is likely to be low and
to remain so. If the structure is isolated or without any form of
@nnection to another protective system, correspondingly greater
care must be taken to ensure an adequately low earthing resistance.

A.10.6. A lengttr.of buried cable bringing theelectricity suPply
to the structure form an overhead supply line is inadequate to provide

any effective surge protection to the internal installation. Installation
of a surge protective device at the runction of the overhead electricity
supply line and the buried cable provides for the discharge to earth
of a large fraction of the lightning current at a safe distance from
the structure.

o EflrAcr FRoM r.s. 6248-1971.

Steclfrcationfor Metol Rolllng Shutters and Rolling Grllls.

3. SEes.

3.1. The size of a rolling shutter shall bv donoted by specifying
the cl€ar width (W) and the clear heieht (tD of the oDonins lor
which the rolling shutter is required, in the following manner, @re

shall be taken to[mention the[widtb[firrt(alwax :

25m (W)x 3500(H)mm.

3. t. l, The clear sizc ol rolling shutters-shal I be defi ned and identif ed
as given in 3.t.1.I. andl3.I.l.2.

3.2.2.Stoooer heEht.-The maximum available stopper height

"hall be lOf,cm.'-less tban the-blear height of the rolling shutter''

although slteciaf arangements mayibeimade tol the stopper height

to be equai to the clear height in exceptional cases. The slopper

height shall always be specified by the user' whenever there is a

minimums height stioulation for the clearance ol vehlcles' gooos'

etc.. through the rolling shutter in the open position'

3.1.1.1. Clear Size.-The'-clear size of a rolling shutter, to suit

any o1rcning, shall be arrived at by measuring the opening as follows :

(a) Clear Width-The clear distance between the two jambs of
the opening.

(6) Ctear Height-The clear distance between the sill and the

soffit (bottom of lintel) of the opening.

3.1.1.2, [t is recommended that all openings for taking rolling

shutters be designed with width and length rounded off to 0'2 m'

4. Positionsiof ftxing.

4.1. The different staodard positions of^fxing rollingltullgs
and the standard desigoations E)P[cable to tnem snatl b€ha8 glve&

in Table I (see also Fig.2).
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5. Typcs of shuttirs and applicable sizes,

5.1. Rcltlng ohuttos shall bo supplied in the following alternative
typos basol oo differeot mlthorls of operation (see g). The size
raago applicablo to ohch tlpe shall be as given below ;-

(a) Self-Coiltne Trpe (push -puil type or Mdnudl type),_It
shall bo used up to a maximum of about 8 mz cloar area without
ball bcarings and upto a cloar area of about 12 mz w;rr.
ball boarings.

(b) .Gear-optated type (Mechontcal type).-lt shall be fitted
with tall boarings. It shall be used up to a maximum of about
25 mt clenr aroa, if the rolling shutter is operated by a level lear
box and crank hanlle and up to a ma.ximum of about 35 mz cloar
area, ifthe rlllingshutter is op:rated by chain wheel and hand chain,,
mouotod directly oD the worm shaft.

(c) Elecrrically operated type.-lt shall be used up to a maxium
of about 50mz cloar area.

6. Moterials.

6'1. Cold Rolled Steel Strips.-Cold rolled steol strips used for
rolliog shutter lath sections shill conform to tomper No. 5 doad sol
euality of I.S. 403GI962.

6.2,. MilC Steel Seclloru.- Mild steel sections used flor manufacturiog various components of rolling shutters shall be rolled from
weldable quality steel coot'orming to St 32.0 of l.S. 1977-1969.

6,3. Mild Steel Sheets and plates.-.Mtild. Steel sheets and
plates used for mrnufacturing the g,ride chrnnels, bracket plates,
hood coyers, etc., shatl be rolled from mild steel conformiog to
I.S. 513-1963 and shall b: free from rolliag and surlaoe defects.
The steel sheets and plates shall be clearly sheared.

6.4. St1el Pipes,-.lvlild Steel pipos useC for the suspeosioa Ishaft
of the roller shall be heavy duty pipe suitable for mechlnicjf
purposes and shall conform to I.S. ,1161-196g.

&5. Cast lron Castingst--Grey ' iron castings used for rolle
pulley wheels and locking clips, U-cl6,mpr, g"ule, etc., ;shall coal
form to Grade 15 ofI.S. 210-1961.

_ 
6.6. Springs.-The springs used in the roller for coutrter balancing

the rolling shutter shall be made either from high tensile sprlng stee'i
wire or flat spring steel strip.

6.6.1. The spring steel wire used for helical spring shall conform
to Grade 2 of I.S. 4454-1967,

6.6.2. Flat steel strip used for spiral spring shall by from O.g to
1.0 per cent carbon steel strip, specially hardened and tempered.

6.7, Malleable Cast lron.-Malleable cast iroo used for clips
shall conform to LS. 2108-1962.

TABIa l-Fr>qNc Ror.lrlro SHuTrERs. - : -,

(Clause 4.1)

Deslgndba. Representlng.

(l) (2)

Type I.A .. Insido and above
soffit.

Type I-B Inside and below
soffit.

Type OA Outsidoand above
soffit.

Type OB Outsideand bolow
soffit.

Type JPB . . Iamb, projocting
and below soffit.

Typo JEB.. Jamb, embeddod
and below sofrt.

With guide channels overlapping
the jambs on the inside face
of the wall on either side and
with thoroll on the face of ths
lintel ireido.

With guide chaonele as in Typ6
I-A, but with tho roll below
soffit level inside.

With guide channols ovorlappins
the jambs on the outside fac6
of the wall on either side and
with the roll on the face ofths
lintel outside,

With guide channels as in Typo
OA, but with the
roll below soffit level outside
(where sunshades CHAIAS,
etc., project from tho soffit levol).

With guide channels projecting
into the openitrg in front ofthe
jambs and with therol I mounted
in between thejambs just below
soffit level (for example, when
a large opening is surrounded
by concrete columns on eith€r
side and a cotrcrete beams oo
top).

With guide channels embeddcd
inside the jambs in groovcs
and with the roll mourteat
in between the jambs (slightly
recessd at tho top) just below
soffit level. The exact position
where the guide channel is to be
embedded in the thickness of
the wall is left to the preference
of the user, as it will no1
affect the fabrication.

Description.

(3)

6.8. Alaminium Alloy Sheets.-Aluminium alloy sheets to bo
used for certaln ia case ofrolling grills, shall conform to NS 4,
NS 5 or NS 30 of i.S. 737-1965.

6,9. Aluminium Alloy Extusions.-Aluminium alloy extrusioo
for the compoDents of rolliog sbutters in aluminir:m shall conform
to NB 5 or IIB 30 of I.S. 733-1967 *

7. Fabrication:

7.1. Curtain.-The curtain shall be built up of interlocking
lath sections formed from cold rolled steel strips (see 6.I.). Tho
thickness of steel sheets from which the lath sections have been
r rlled shall be not less than 0.900 mm for shutters upto 3.5m width
,rnd not less than 1.25 mm for shutters 3.5 m width the above.
fhe lath section shall be rolled so os to have interlocking curls at
both edges and deep corrugation at the centre with a bridge depth .

of not less than 12 mm to provide suflcient curtain stifress for
resisting manual pressure and normal wind pressure (see Fig. 3). .
Each lath section shall be continuous single piece without aay weldeo 

-

joint. When interlocked, the lath sections shall have a distance
of 75 mm between rolliog centres, th€ although lath secticns with
50 mm and 25 mm rolliog centres may be used for special purposes
like small show windows, bus windows, etc. Each alternate tath
section shall be fitted with malleable cast iron or mild steel clips
securely riveted at either eod thus lockiog the lath section a
bcth eads and preventing lateral movement of the individua I
lath sections. The clips s[611 be also designed as to fit thc
contour of the lath sections.

56-3A-15e
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7,2. Lock Plare.-A fabricated lock rivctcd construGtioD

made of mild. steel sheet of less tlln 35 nm lhickness, rein-

forced with mild stecl angle scclion of not lcss than J5 x 35 x

5 mm size at the bottom, shall be interlccked s"ith tottcm most

tatb scction of curtain so as to prcviderc(r:tact agairst thesill
when closed' Alternatively, the lcck ptate mry also bc fabri-
cated out of unequal miid steel angl(s or " Tee " section, of
not less than 5 mm tbickoess' The locki' ptate shall be fitt(d
with slidingboltsat either end to engage'rithsuitable receivrrg
pockets at the bottom of guide channcls.f [The sliding I bolts

.n"tt t" capable of being locked by means of padlocks borh

f*- ou$ia" and inside. Theltock plate thall also be provided

with pulling handles, one har.cile for fwidlhs upto 2.5 m ard lq'o

U"raf"t for wiatm oi above 2'5 m. Pulling handles shall be 6xcd

both the interior side and exterior side of the lock plate'

7.4. Bracket Plate.-Lt sball be fabricated out of mild steel sheet

of f.fi mm -ioimu- thickness. The thickaess of the bracke t plate

shall he proportinately higher upto at least 7 mm for large size gear

operated- roiling shutiet.. Th" bractet plale rnay te cf hexagcnal

square or circriar]contour. The bracket plate shall have fixed at

the centre alU-shaped sufpcrt of mild steel or preferably of cast

iron, welded or riveted to lt. Since the bracket plale carries the

full vrcight of the moving parts of therolling shutter mechanism'

the braJket fring sball be carri€d cut by u:earrs cf suitabl( founda-

tion bolts (not less than two for each bracket) io order to obtain a.

sound fixing.

7.5. Roller.- Ibe suspensioo shaft of the roller sball be nade cf
steel pipe conformirrg to heaW duty of I.S. 1161'1968r and of suff-
cient diameter so as to resist deflection due to the weigbt ofthe rollirg
shutter. The deflectionshall not ercee d 5 s m pel Eetre wjdth' Tbe

suspension shaft shall be provided with steel or prefelatly cast ircn
pulleys and hclical wire springs cr ffat spiral sprirgs fcr ccunier

balancing the weight of the shutter adcgualely. The rcllers stall
also tre provided withself-alignirg iouble rcu tall te atirgs fcr latge

size roliing shutters. For wide openirgs, lhe rollershall te cf the

fabricated cage type so as to resist def,ection. The roller asseubly

shall be designed so as to be capable of producing suffcient torque to

ensure easy operation cf the rcllirg shutters in ary pcsiticn' lte
spring tension shall be adjuslable t'y m<ers cf suil:tlc adjuslmer't

holes dritling on the rims of the pulleys.

,,s'

7.3A. For 6a and OB type fixings, the guide chanoels shal!

have a box welded on at the bottom rto cooccal the end of th'
slide bolt.

7.6. Ilood Covets.-Hood covers shall te n:ace cf rrild stttl
sheets not lcs than 0.900 mm thick. They shall he of hexagonal'

square or circutar @ntour depending cn the ccnlcur cf the bracket

Plate.

7.6-1 The hood cover shall be prroperly stiffened with angleiffat

stifreners at toD and bottom edges. The hocd cover shall be fixed

in a neat maDner and supported at the top at suitable intervals for
preventing saggog.

7 .7. Gean, wrn s,.rc.- Alt gears, worms, etc.. used in the assembly

of the rolting shutte6 shall be machine cut. Worm gear wheels'

shall he ot high grade cast iron or mild steel or phosphor bronze.

Tbe worms shalt te o f uild s0eel or gun metal or phospher bronze-

7.1. Guide Channelsz

9.3.1 The guide channels shalt be ofmild steel deep channel sec'

tion aod of rolled, pressetl or build up (fabricat€d) construction'

Ihe thickness of the sheet used shall not be lessthan 3.15mm' The

depth of the guid,e channelt ttrallbe suffcrent to enable the cur'
tain to project adequately into the cbanncls at either end, so as to

keep the cuttain inplacsduringits movement and under normal

wind pressure of about 2OO kglcrnz. The minimum depths for
guide chaanels shall be as follows:

ctear wldth of shuttcr Depth of Guide Channels

upto 3.5m 60mm

3.5 m and above 75 mm

. t.3.1.1. Tbe gapbetweenthetwolcEs ofthe guide channel

shall be suflcient to allow the frcc mov€lr,cDt of rhe ctrrtain and

"t 
in" .u-" Ltime close enough to prevent the rattlirETiFe

' curtain due to wind.

7.3.2. Each guiie channel shall be providc(: wth a minimtm
of three fixing cleats or support for attachmert to the walls

or column by mears of bolts cr screws. The spacing of cleats

shall not erceed 7.5m. Alternatively the guict channcls may

also by provided with suitable dowels, hocks or pins for embed-

dlng in the walls.

!.3.3. The gui<'.e channels shall be attached to the jambs, plumb

and true either in the overlapping fashion, projecting fashion

or cmbedded in groovcs, depending on the method of fixing.

3
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7.8. Fixing bohs.-All fixing bols shall be of good quality and adequ-
ate strength and at sufficiently close pitch to ensure gtr.tgt6 .ra
rigidity ofthe rolling shutter after erection.

7.9. Safety &vtces-For width upto 2.5 m. properly fabricated and
reinforced bottom lock plate shall be provided to give protection.
For widths above 2.5 m one or both of the safety devices mentioned
ir.7.9.l aod,1.9.2 maybeprovided.

tt7

l50mmlengthforreceivingbottomendof the anchoring rod to a
l€ogth of at least 100 mm, Of the two pipes, the outer pipe shall be
grouted to the floor and the inner pipe shall be removable and have a
closed bottom to enable any dust accumulation to be cleared periodi-
cally. The pipes shall be embedded in the sill so as not to project
above the sill surface. Anchoring rods shall be provided at the
rate of one per extra 2.5 m width or part thereof above a clear widtb
of 2.5 m. Anchoring rods prevent the bottom lock plate from being
pulled forward by tampering instruments, such as pullers used by
burglars. The anchoring rods may be removed frcm the bottom
lockplate, when opening the shutter, so as not to cause any otxtruc-
tion in the door way and may then be replaced when closing the
sbutter.

7.9.1, Anchorhg rods.-Acrankshaped rod, fitted with clamps,
behind bottom lock plate shall be providcd by means of removable
wing screws (see Fig.4). There shall be a suitable pocket on the sill
oT the opening lined with two close fitting pipes of approximately
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7.9.2, Central flasp and Staple.*In case of shutters of large width
an additional safety device is necessary in order to cut dovm tho
unsupported length of the bottom lcck plate to prevent tampering.
This shall be achieved by providing a central hasp and staple cutside
atthecentre ofthe bottomlockplate. The hasp shall be grouted on
the ground so as to be level with the sill and thus not to cause any
obstruction, The staple shall be fitted at the centre of the bottom
lock plate outside at a correct position so that the hasp may properly
engage with the staple when the shutter is in the clcsed pcsition and
bottom lock plate lines against the sill, Normally, one central hasp
and staple outside rvill be sufficient for any width ofdoor.

7.10. Optional Features i

7.10.1. Intermediate posts or mullions.-Intermediate posts or
mullions may be of the fixed, removable or sliding type and are used
for sectionalizing the rolling shutters for multiple door installaticns
for unusually wide openings. These mullions form the guide channels
between the various sections of the rolling shutters. The sliding
mullions may also be of the winch operated type for large sizes. The
intermediate posts or mullions shall be fitted so as to be plumb and
true, when placed in position before closing the rolling shutters.

t.tO,Z, ly irk", door s._where required by the purchasers for main
entrances of mills, factories, etc., a subsidiary door known as the

"Wicket door" may be provided. The wicket door is hinged service

door provided in the rolling shutter for affording pedestrian acces

without opening the rolling shutter when it is closed. The wicket
door may be of 600 x 1200 mm size, for ordinary use, and 900 x

1800 mm size for large iiutallations. Larger size wicket dcors are not
recommendedas they cause difficulties in installation and operation.
The wicket doors shallbe of robust construction and shall be fitted
with a good lever lock operated by key, lockable both from inside
and outside. The wicket doors shall be erected in such a way as

not to foul with the main rolling shutter when opening or closing.
The wicket doors shall be swung clear of the opening before the
rolling shutter is raised or lowered.

7.10.3. Satety lever locks,-ln addition to the padloek arrange-
ment, one pair of safety lever locks may be fitted on either end of
the bottom lock plate so as to secure the slide bolts in the closed
position for extra security.

7 .10.4 G a lvani zr'rg .-In order to deal with the pro blem of corrosion
in the vicinty ofthe sea or in chemical factories, etc., the lath sections,

the guides,thelockplate, the bracket plates, the susp€nsion shaft
aod th€ hood cover may be hop-dip galvanized with a zinc coating
containing not less than 97.5 perc€nt pure zinc. The weight of the
zinc coating shall be not less than 230 g/m2 and the coating shall
f orce from f,akiog or peeling (See I. S. I 477 -Part I. 1959).

8. Ogeradon:

8,1. Self-coiling type rolllng shutters: Self-ceiling type rolling
shutters shall be raised or Iowered manually by means of a prllirg
hook applied to the pulling handles fixed on the bottom lcck plate.
The lengtb of thepullinghookshallbeadequatetopush the bottom
lock plate to the top most position with ease (see Fig. l).

8,2; Gear-operated type rolling shutters.-Gear-operated type
rolling shutters ordinarily employ a worm drive arrangements the
worm driving the worm wheel attached to one end of theroller, Worm
drive is preferred in view of its irreversible nature which provides a
safeguard against any accidental downward descent ofthe curtain
due to failure of the springs.

8.2.1. Gear-operated type rolling shutters shall be operated.-(a)
By means of level gearbox andcrank handlo or (b) by a chain wheel
and ondless hand chain mounted directly on tht worm shaft (see
Fig. S-A and 5-B) respectively. The level gear box shall be moun-
ted on the wall adjacent to the shuttt r at a height of approximately
0.85 m from the floor. The gear box shall operate the worm by a
straight shaft connecting tbe top of the gear box and the wornr.
The crank handle ofthe gear boxshall bedetachable. Ifso desired
by the customer, the crank handle oporation shall be provided on
both sides ofthe wall by extending the horizontal shaft ofthe gear
box backwards and providing an extra crank handle at the back
of the wall. Chain wheel and hand chain operation may also be
provided from both sides, if needed. The endless harld chain shall
hang to a distance of approximately 0.85 m from the floor level.
The gear reduction shall be calculated to reduce the pressure exorted
on tho crank handle or the pull exortd on the hand chain to not
over 16 Kg.

8.3. Electrlcally operated RoUing Shuners.-Elqtrically operated
rolling shutters shall be operated by an electric motor operating
on 4O0l44O V. 3 Phaso, 50 cycle AC supply. The electric motor
shall drive the worm shaft by chain or vee-belt drive or through a
reduction g@r box. The reduction gear box shall have a control
levor within easy reach from the floor so that the motor may be dis-
ongaged and the auxiliary cbain gear operating mechanism may be
eogag€d instantly in the event of power failure. The motor unit
shall bo so mounted that the motor may be completely removed
without interfering with tb€ operation of the rolling shutter or the,
auriliary drive. The electric drive shall be so designed as to timit
the speed of movement of the curtain in eithor direction to not more
than about 10 cm/s (See Fig.5{).
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8.3.1. The controls provided for the electric motor shall include
push button control through the medium of a 3 phase reversirg

e tarter with interlocking contractors and overload protection. The
rcvorsing startor shall be wall mounted aDd fitted adjacent to the
shuttor in a conveoioot position. A minimum of 3 phase buttons
marked ttForwardt', t'Resverse" "Stop" or "IJptt. t'Down",
" Stop " shall be provided with a mechanical locking arrangement
to prevent unauthorized or irregular operation of the push buttons.
Limit switchrx shall be provided to cut off currcDt to the motor
when the rolling shutter reaches the limit of its travel in the " IJp "
End " Down '' directions.

8.3.2. Arrangement shall also be provided for emcrgcncy mech-
anical operation of the rolling shutter in the event of failure of elcc-
tricity or electrical equipment. The emergcncy mochanical
oporation shall be by an auxiliary chain wheel and hand chain drive
on the worm shaft.

9. Rolling Grills:

9. l. Roing grills are similar io design copstruction and operation
to rolling shutters and conseduently all the provisions applicable
ro rolling shutter apply edually to rolling grills exept in respect
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of tho curtains. Rolling grill curtains may be brl;;Tiiffi#;;
alloy (sae 6.8 and 6.9) or cold rolled steel sheet links of 0.90 mm
thicknoss asscmbled on tubcs or rods. Grills may also be manufact-
ured out of 8 mm dia. mild steel or allumiuium alloy round bars

9.1.1. Rolling grill links may be manufactured in a number of
designs to suit manufacturcrs' convenience and customers'pre-
forcnce as also thepurpose, the deEree of safetyrequired, etc. the
dctails of fabrication and assembly of the rolring grill curtain
depend on tho actual type of links chosen. Thefunction of a rolling
grill is to provid e lisibility and/or ventilaticn wtrere nccessary. At
the sametime, it provides less protection and less saftey as comparrd
to rolling shutter. This factor shall be borne in mind when speci-
fyingrolling gri!ls.

92. Rolling slytttcr-cum-Grill.-ln situations where a certain
amount of vcntilation combincd with safety is called for, forexample,
in transformcr rooms, sub-stations, etc., the rolling shutter may
have a small rolling grill portion either at the top, or at the bottcm
or at both placcs. The height of the grill portion shall be
maximum of 0'5 m.

,
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a

ArrrNplv 4.

(Clause 0.3)

fnformation to be supplied by the Purchaser while placing the
. order.

A-1. The purchaser shall furnish information to the manufacturer
or the supplier in rsgard to the following points ;-

(a) Clear width and clear height of the opening rogether wilh a
drawing of the opening, if possible (see3 .l and 3 .2).

(D) Special stopper height to be stipulated, if any ;

(c) Thickness of lath section required, that is, 0.900 mm or
:1.25 mm.

(d) Position offixing (see 4) i

(e) Type of shutter required, that is self-colling type or gear
operated type or electrically operat€d type (s(e 5.1).

(/) Detail of construction of masonry around the opening that i5
'whether brick masonry, stone masonry, concrete or structural sl€el;

G') Details of any beams, sunshades, ete. that may be present
oear the opening either parallel to it or perpendicular to it, togethe?
vith the clearance, etc. ;

(l) Thickness of wall or column, where gear-operated shutters
troquire crank handle or chain gear operation both from inside aod
outride; and

(i) Special or optional featuresrequired, if auy(seeZ.lgL

Exrrecr Fnorrl I.S. 723-1961.

Specification for mild steelwire Nails.

l. Scope.

l.l. This standard @vers requrrements of mild
qrire nails of.the followingtypes :

(a) Plain head nails(.See Fig. l).

{D) t ost head nails (lost head brads) ( S ee Fie. 2\.

(c) Clout, slate or felt nails (See Fig. 3).

(d) Exrta lalge head felt uails (See Fig.4).

(e) Roofing nails (converhead,:rit:l p rint) ( lge Fig. 5).

(/) Panel pins (See Fig.6).

G) Lqttr nails ( See Fig.7).

(ft) Wall nails(See Fig.8).

(i) Cut-lath nail s (cut tacks) (.See Fig. 9), and

(,t) Round wire dowells with doublo diamond poiots (dorvelt
pins) (.tee Fig. l0).

2. Muterial,

2.1. Nailsshall be mlnuiactured lrom mrlil steel wire conforming
t.r * I. S. 230-1951 Soecification fcr Mild Steel Wire (Tentative)
having a minimum ultimlte tensile srrength ot 55 kg/m.2 and
srtisfying ths lollowing benC test. The ccnditicn of 55 kg/mm2
minimrm tersilj streogth shtll ntt apply to wiro for extra large
hoad nlils due to annetling property nooded for.wire to fcrm extra
large head :

Suitable test pieces whon ctld shall not break or develop cracks
whea doubled over, either by pressure or by blows from a hamrn€r,
until rhe iqternal radius is equal to the diameter of the test pieoe and
the sidos are parallel.

steel round q. Dimensioru and Tolerancet

4.1. The dimensions of the different types of wire nails shall
satisfy the respective requirements specifled for there in Fig.
I to l0and thble r.

466-3A-16

a
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4.2. Tolerances.

4.2.1. Tbe maximum permissible variations for wire nails, other
than cut-lath nails (cut tacks), form the dimension given in Table 1

shallbe as follows :

Tolerance on.
Diometer oJ'Shank

D
mm

nn
(3)

+0.06 - 0.0
+1.5

2.50 +0.05

Eead Dia, percent. Dia. of Overall
Shank D. length

Type of 1,7ail

(l)

Plaio Head Nails-cozr

[.ost Head Nails (Lost
Head Brads).

Length Dianeter Head
of Ditmc-

Shank D. ter,

Approa-
mate No-

of
bright,
nails

mm

Q)

80

80

70

70

70

70

70

60

60

60

60

60

50

50

50

50

50

4s

4s

45

fi
40

40

35

35

30

30

25

25

25

20

20

20

l5

r00

80

70

60

mm
(3)

4.00

3.55

3.55

3.15

2.80

2.50

2.24

3"55

3.15

2-t0

2,50

2.24

3. l5

2.80

2-so

2.24

2.W

2.50

2.24

2-00

2.io

2.24

2.9)

2.2t

2-U)

2.W

;.gr)

2.00

I.80

1.60

1.60

r.40

l.2s

1.60

4.50

3.55

3.15

3.15

8.0

8.0

8.0

7.1

6-3

5.6

5.6

8'0

7.1

6.3

5.6

5.6

7.1

6.3

5.6

5.6

5.O

5.5

5.6

5.0

5.6

5.0

5.0

5.6

5.0

5.0

J.!

5.0

4._s

4.0

"()
l.

3.4

4.0

per kg-

(5)

t20i

r4G

l5i)

190

29Gt

39r,,

45U

180

330

350

4*
5*
28G

4*'
55G

600

65G

60G

650

80G

1.dfi.

70{).

84(-

t00G

I i5u--

l,l7,h

l4l ,

1,4.1(,

t.720"

2 ll0
2,71A.

3,74G

5,06&

3,9{. ,

80

t5(}

2N

2Ao.

mm
(4)

mm
(4)(l)

10.00 to 2.50 ..

(2)

* 5 lbr all nails
e:rcept extra large
head felt nails in
which case it shall
be.

-0+5
+5 -0+l

Irss tban 2.50 +5 +0.M -0+l
4.2.2. In the case of cut-lath nails (cut tacks) the maximum per-

missible rariations from the dimensions given in Table I shall be as
follows :

Tolerance on

Head Dia.
percort.

Dia. of
Slank D.

Over all
length

mm.

+5 +0.10 +l

T,{BI.B I_DTMENSIoNS AND APPROXIMATE OOUNT OF RoUND MIIJD

Srtsr. wrRB NArLs.

(Clauses 4.1,4,2.1 and 4.2,2.)

Type of Nail. Length. Diameter Head Approxi.
of Diameter mule No.

Shank D. of
Btight
nails

wr Kc

o)
Plai:r tlcod Nails

mm

(2)

250

225

200

175

150

150

t25

125

100

100

100

90

90

x)

mm

(3)

l0.m

8.00

8.00

6.30

6.30

5,60

5;60

5.00

4.50

4.00

3.55

4-50

4.00

3.rt

mm

(4)

20.o

16.0

16.00

12.6

t2.6

tt.2

tt.2

10.0

9.0

8.0

8.00

9.0

8.0

8.0

(5)

7

l0

l2

22

30

35

40

60

80

90

100

90

r05

110

5.3

5.0

4.4

4.4i.-



.T 
ABLE I_DTMENSIONS Ai{D APPROXTMAIB COUNT OF ROUND MILD

SIEBL WIRE NAILs-conr.

Approxi-

Diameter
m0te

nutnber
fype oJ Neil. 'kngth.

TNgLE I 
-DIMBXSIONS 

AND APPROXIMATE COUNT OF ROI'ND }[ILD
SrEEL WIRE NAILs-con' '

Approxi
t'.,. mArc

Diameter
of

Shank D.

(1)

mm

(3)

2.00

1.80

1.60

1.60

1.40

r.60

1.40

1.40

t.25

1.25

1.00

1.25

1.00

2.00

2.OO

2.00

1.80

2.00

1.80

4.50

4.00

2.24

2.24

2.00

2.00

1.80

1.80

1.80

1.60

1.25

2.50

2.50

2.24

2.50

1.80

1.80

Panel Tins

Lath Nails

of
Shank D.

of
Bright
Nails

125

Wall Nails

Cut-Lath Nails (Cut
Tacks).

Round wire
Dowells with double
Diamond Points
(DowellPins).

Type of yrJail. Length.
Hqad numher

Dlbmeter. of
Brigli

ytiils
mm, per k$.
(t) . (5)

, 2r8 77O

2.5 1,350

2.2 1,580

2.2 r.890

2.0 2,440

2.2 2,330

2.0 3,080

2.0 , 1,960

1.8 5,290

r.8 6380

1.4 8,800

,1,8 7:700

1.4 10,790

5.6 970

5.6 l,l70

5.6 1,430

5.0 1,740

5.6 1,950

5.0 2,240

9.0 190

8.0 260

6.7 6CO

6.7 860

6.0 1,060

6.0 1,280

5.4 1,370

5,4 
.2,370

s.4 3,280

4.8 4,100

3.8 9,770

440

500

' 640

570

.1,400

l'50O

Eead
Diameter{

lnm mm

(3)

2.80

2.24

2.24

1.80

1.60

,.40

1.25

mm

(4)

3.9

3.1

3.1

2.5

2.2

2,0

l.E

Per kg

(5)

400

s00

700

800

1000

1.400

2,4oo

(2)

50

40

q
30

30

25

25

20

20

l5

l5

r2

t2

40

30

25

25

20

20

40

30

40

30

25

20

20

15

10

l0

5

,nm

(1)

Iost Head Nails (Lost
Head Brads)-cort.

Clout, Slate or Felt Nails.

Bxtra large head Felt
Nails.

Roofiing nails (Cenvex
head, Chisel point).

(2)

50

50

40

40

25

20

t2

50

50

45

40

N
40

30

30

30

25

25

20

20

15

t2

3.55

3.15

3.15

3.l s

2.50

2.24

2.80

2.50

2,24

2.80

2.sO

2.80

2.50

2.24

2.00

t 1.0

10.4

10.4

10.4

8.2

7.4

9.2

8.2

7.4

9.2

8.2

zl0

2Et

330

385

570

700

660

825

900

8lg

900

1,030

I,100

1,500

2,M

a

9,2

8.2

7"4

6.6

25

20

l5

t2

11.0

11.0

11.0

11.0

l5. r

15.1

13.4

13.4

80

70

60

50

2.80

2.80

2.80

2.80

6.30 ,

6.30

5.60

5.60

480

580

6so

740

50

60

80

95

50

45

45

40

35

30

Nore.-The number of nails per kilogram is likely to vary to a consiCerable extent. lThe figures given in Column 5 of this Table
are i ntended orily for guiJancs ts ths purchaser.
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E:grrcr rrou I.S. 451-1961.

L W, 
t*rificationfor Wd Screvs.

l.t. Thisstandardcoversmildsteelandbrasswoodscrews usedinbuildingsandfurniture,andforothefgeneralpurposes.

2. I{atcrlak z

2.1. Mtld Steel Wire : Mild Steel wire to be used shall conform to I.S. t8t2-1961 Specification for Mild Steel S'ire fcr Manufasturo

o[Wood Scrows.

2,2. Brass Wire.

2.2.1. Thebrasswireforthemanufactureofbrasswoodscrersslallhaveltefollotingchemicalcor:position:-

Coratt@rrt. Per cent.

I

6O ro72
28 to,t0

0.0s
0.1
0.1

0.8

Copper
Zina..
Tin, Max
Iron, Max
I-ead, Max ..
Total Impurities including tin, iron, lead, etc., Max. . .

2,2.2. Brass wire shall have a minimum ultimate tensile strength of A.5 tg/mmr and a minlmum elongadon of 15 por cont,
whn tested in accordance with is a 497-1953 Specification for tensile testing of Metals non-fcrrous.

TAB.B I-{Ior:IlD GOU},TIEIUNr EBAD WOOD SREW3.

(Clause 3.1 and4.l)

Dloneter otEead.Slze olscrew qtd dlaryeter of wttlwaded
shatk.

denth
of

fleod C,

Slot.
Pltch.

Screw
Desigtution.

D Y B

Max. Min. Max.

s. Depth
/Y+-

0

I

2

3

4

5

6

1

8

9

t0

1l

t2

l4

l6

18

20

24

28

32

(l) a)
1.52

t.78

2.08

2.39

2,74

3.10

3.45

3.81

4.17

4.52

4.88

5.23

5.59

6.30

7.Ol

7.72

8.43

9.86

rt.28

(4)

t,47

t:to

r.98

2.29

2.4

2.97

3.33

3.68

4.U

4.39

4.72

5.05

5.38

6.05

6.76

74.7

8.r8

9.60

tt.02

mm.
(5)

0.85

0.91

0.98

1.06

1.15

1.27

t.4t

1.59

1.81

2.12

2.t2

2.3t

2.54

2.82

3.I8

3.39

3.63

4,23

4.62

,frm.
(o
3.20

3:13

4.O

5.05

5.84

6.63

7.39

8.20

8.n

9.75

10.52

11.30

12.09

13.67

15.2t

t6:t6

18.31

21;46

24.56

a)
3.04

3.56

4.16

4.78

5.48

6.20

6.90

7.62

8.34

9.M

9.76

r0.46

11.r8

12.@

14.o2

15.4

16.86

19.72

22.56

mm.
(8)

2.89

3.43

3.91

4.s2

5.23

5.94

6.55

7.34

8.03

8.71

9.q

r0.08

10.77

12.12

13.49

14.86

16.23

r8.q7

zi.tz

mm.
(e)

0.89

t.o2

t.t7

t.32

1.50

1.75

1.98

2.16

2.34

2.5t

2.69

2.87

3.05

3.&

3.89

4.24

4.60

5.3t

6.O2

mm,

Nom. Max.
,rrrrr.

(3)

1.55

1.85

2.16

2.46

2.87

3.23

3.58

3.94

4.29

4.65

5.00

5.36

5:12

6.43

7.t4

7.85

8.56

9.98

tt.&

Min.
,nm.

Max.
tlm.
00)
0.58

o.7t

0.84

1.97

t.02

t.t4

1.27

1.27

t.q
1.N

1.52

1.52

1.65

1.90

1.90

2.16

2.16

2.41

2.67

Min.
mm.
(1 1)

0.48

0.61

0.74

0.86

0.86

0.99

t.1,

I.il
1.24

1.24

1.37

1.37

1.50

1.75

1.75

2.01

2.01

2.26
'2.51

Max.
mm.
(12I.

0.48

0.J3

0.61

0.69

o:t6

0.91

1.C4

1.14

1.22

I.30

1.37

t.47

1.55

1,70

2.01

2,16

2.34

2.6t

3.q)

3.3t

a

10 12.83 t2.4s 5.08 27.64 25.& 24.6 6.73 2.67
rThe Dimoosions.for 'F are the theoretical diameters of head to sha4r corners and are given for dcsign purposes.

.. The mltimum depth of had 'C'on a nominal size shank is givm for the oonveniene of users only.
..af)im.nri:n, N'is measured from the top of tho head to the point at vrhi6 the slot br€ats thrqut"
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TerLe tI-Sr,<rtrED Ro(rND HEAD wocD slcnFws (clauses 3.1 aad 4.1).

DtatuterofDepthotfiead. yH:f
Pitch,

H lR.

Slot

Screw
Desigrution,

D B
wtdth S Depth.

lv+
Uq.

(13)

lnlrl

0.66

0.8t

0.94

1.09

1.24

t.&
I.55

l:13

t.88

2.O3

2.t8

?-36

2.51

2.U

3.t5

3.rO

318

4r'Js

(l)
Nom.

(2)

IIlm

1.52

1.78

2.08

2.39

2:14

3.10

3.4s

3.81

4.t7

4.52

4.88

5.23

5.59

6.30

7.Ot

7.72

8.43

9.86

Max.

(3)

mm

1.55

I.85

2.16

2.46

2.87

3.23

3.58

3.94

4,29

4.65

5.00

5.36

5.72

6.43

7.14

7.85

8.s6

9.98

Min.

(4)

mm

1.47

r,70

1.98

2.29

2.q

2.97

3.33

3.68

4.U

4.39

4.72

5.0s

5.38

6.05

6:16

7.47

8.r8

9.60

Max.

(6)

mm

3.U

3.56

4.16

4,78

5..+8

6.20

6.90

7.62

8.34

9.U

9.76

10.6

il.18

12.60

14.02

ts.44

16.86

t9J2

Mln.

Q'

rnm

2.89

3.43

3.91

1.52

5.23

5.lA

5.65

7,34

8.03

8.7t

9.&

r0.$

10.77

t2.12

13.49

t4.86

t6.23

t8.n

Max.

(8)

mm

t.t4

1.35

1.57

1.80

2.W

2.34

2.59

2.87

3.12

3.&

3.66

3.94

4.19

4.72

5.26

5.79

6.32

7.39

Min.

(e)

Max,

(l l)
ElIn

0.58

o.7t

0.84

o.97

t.o2

t.t4

1.27

1.27

t.N

1.fi

t.52

r.52

1.65

t.90

t.90

2.16

2.16

2.41

Min.

(12)

nrm

0.48

0.61

0.74

0.86

0.86

0.99

I.t r

t.tr
1.24

t.24

r.37

t.3,7

t.50

tJ5

1.76

2.01

2.Ot

2.26

(5)

mm

0.85

0.9r

0.98

1.06

1.15

t.27

t.4l

I.59

t.8I

2.12

2.t2

2.3t

2.54

2.82

3.18

3.39

3.63

4.23

mm

t.o2

1,22

1.45

1.68

1.80

2.08

2.34

2.62

2.87

3.15

3.&

3.66

3.91

4.A

4.90

5.41

s.92

0.91

(r0)

mm

2.6?

3.10

3.66

4.t9

4.8C

5.4

6.05

6.68

7.29

7.92

8.53

9.t7

9.78

1.1.02

12.27

13.5I

t4.76

t7.25

0

I

2

3

4

5

6

7

8

9

l0

u
t2

t4

l6

I8

20

24

' The shape of the head should closely appro:<imate to a half ellipse but it should be noted that exctpt for the radius .R' is iartrcssibleto contrcl this shape accurately as it is dependant upon the f,ow of metal which occurs during forging

* Dirnemion 'N'is measured from the top of the head to the point at which the slot breaks through.

4. Dinensions.-

4.1. TheWoodscrewssballqqnl'or5tothedimensionsgiveninTablesl, II andlllandtheminimumdepthofthreadsasspccifod
ia4.2.

4.2. Depthofthreads'--'Itedcpthofthreads,measuredatadistanceof t.5to2timesnominaldiarneterfromthelpoint, shallbcnot
tcss tban that specified in Table tV'

4.3. Izneth of wood screws.-Wood screws shall be of tho following stand"rd l*g,hr r-
' 4,6,9,10,12,15,20,25,30,35,4,45,50, 55,60, 65,70,75,90,g5, gO, 95,100, 110,125,150, 175 and 200 mm.

The permissible tolerances i nthe nominal length of woodscro*s shall be as given below :

Izngth. Tolerance.(mm.) (mm.)

Upto and irrcluding l0

Above 10, up to and including 25

Above 25

+0
-0.5+0
-0'8+0
-1.0
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T,C,SI,,B III-SLOTTBP RETSE>-COUNTTNSTNT HEAD WJOD SCR'EWS.

(C lau se s 3 .l and 4.7,)

StZe of s:rew ani Diameter of Unthreadetd Shank. Diameter oJ Head, Depth of

Pitch. Head.$r* Designation.

0

I
2

3

4

)
6

7

8

9

l0

l2

t4

t6

l8

20

24

Nom.

(2)

D

Max.

(3)

Min.

(4) (5) (6) (7) (8) (e) (10)

Radit* Slot.
L'i

t-tead. tYi(lth S DePrt
R /-_izA- -\ N+

Max. Ivlin. Max.

(ll) (12) (13) (I4,

B

Max. Min. c+E
(1)

mm film mm mm mm mm mm mm rnm mm mm film

1.52 1.55 1.47 0.85 3.20 3.01 2.89 0.89 0'51 2.s4 0.58 0.48

1.78 1.85 1.70 o.9l 3.73 3.56 3.43 l.O2 0.58 2.97 0.71 10.6

2.082.161.980.984.424'163.911'170.693.480.840.74
2.39 2'46 2.29 l'06 s.05 5.48 4.52 l'32 0.79 3.99 0.97 0'86

2.74 2.87 2.il 1.15 5.84 4.38 5.23 1.50 6.91 0.s7 l.o2 0'86

3.10 3.23 2.g7 1.27 6.63 6.20 s.g4 1.75 1.04 5.16 1.14 0.99

3.4)3.583.331-417.396'906.651.981.14s.771'271'11
.. 3.81 3.g4 3.68 1.59 8'20 7.62 7.14 2.16 1.27 6.35 1.27 I'll

4.17 4.29 4.0"1 l.gt 8.s7 8.34 8.03 8.34 1.40 6.s3 l'40 1'24

4.52 4.65 4.39 2.12 9.7s 9.04 8.71 2.51 1.50 7.54 l'40 1.24

..4'885'0o4.722.121.0.529.769.q2.691.638.131.521.37

6.306.436.052.8213'6712.6012.123.fi2.1110.491.901.76
7.ol 7'.14 6.76 3.18 15.21 |4.02 13.49 3.89 2,34 11.68 1.90 1..75

7.72 7.8s 7.47 3.39 16.76 1s.44 14.86 4.24 2.s7 12.88 2.16 2.01

.1 8.43 8.56 8.18 3.63 18.31 16.86 16.23 4.@ 2.82 14.05 2.16 2.Ol

.: 9.86 9.98 9.60 4.23 21.46 19.72 18.97 5.31 3.28 16.43 2.41 2'26

* The dimensions for .V'are the theoretical diameters of head to sharp cornors and are ginen for design purposos only.

* Thedepthofhead.C'onanominalsizeshankisgivenfortheconvenienceofusersonly.

* * Dimension .N' is measured from the top of the head to the point at which thc slot brcaks

Tlnre IV-DEPIa or TrrnrePs.
(Clause 4.2)

Size of Suew. Depth o{ Stew.
Min,
(mm';

Sc?ew designalion.
0.20
0.23
0.25

0.30

0.45
0.41

0.46
0.51

c.56
,t ar

mm

0.82

0.91

1.04

l.l9
1.35

r.60

1.80

t-96

J.l 3

2.26

2,44

2.74

3.07

3.53

3't4

4.O

4.08

through.

0
i
2
I
4
5
6
7
8
I

0.66
0Jl
oJ6
0.86
096
1.04

l.l4
13,
rJt
t.if

t0
ll
t2
t4
16

18

20
21
2t
,2
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SECTION XIII

ROAD WORK
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SECTION XIII.

ROAD WORK.

INDIAN STANDARD EXTRACTS

(2)

Mothod of Tct for Aggrqrtos for Concrotc-'|,
Part fV-Mechaoical Propetties . -

Part lll-Specifls Gravitri DcnsitY, Voids Absorptioo and
Bulkmg.

Pai l-Particle Sizo and ShaPe

Mcthod of Tost for Aggrogatc for Concrote

Specification for Hot Applied Sealing Compounds for Joints
in Concrete.

Spccification fgr.Bo&d Tar r. .: ,..

Specification for Paving Bitumen

Cutback Bitumen ..

Speification for BitumenBmulsiop for Roads (Aniotic type)

Spocification for Hot Applied Sealing Compound for Joint ie
Conc.retc.

I

,.s.
aumber.

(l)

2386 -1963

2386-1963

2386 -1963
lE34-;le6l

215al96l

73-1961

zri-te6t
3lr7-1965

834-l96lJ

Page
unbcr-

(3)

144

149

t46.

146,

t52',

'l5l
154

156

t5T

157

d
I
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2. Collection o f rute\ls a-ru| stacktW

Stone atd coarse aggrcgates I
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} SECTION XIII.

R'oAI',WORTS r

' spEcrFrcArroN No.85. 
9,uil":f!Jtr#,;.Jhl-H,T'..1trmil:"11i:.:i""'ri;'$. l. Road Cgnsttuction old Repairt : {.Uy'; ".i "-tA 

fiqrt"tfy tn""t"E care being takeo to ensupi

1.1. Road rormatioan ror new road,g - (a) preparation er bEd : ffij ffi#."rf;H:r?11l;?'T"i'ff"r$":t'ffi"*il'1#iffi
|,1,|, Clearing :Ctearing slrall consist- of.the cutting and {i.s. 1*P{ 

go' 
'4s 

to provid,e adequate fall and satisfactory 1* 6g gt all

po'ios of trees u".u, ti.oil,-*rai"rrr, bgr uiC o-ui..ti.""ut" surface watdr outlets, gullies' etc' ..i.

Gffi* oounins withia the cle$inglimts,-as hereinafterdefine4 'snape fi16
Eor *ticn irdtcrfere wittr Lcavatiln,-embankment, or designated l'3. Borrow pits : Borrow pits s6411 be rectanlular in

[1"Jil;i*;;;r. 
- -r '.w!-'-ve the side yaralled to the cetrtre lrne of the road' The depth shall

hovprpr,-be sb regulated that rhe borrow pits de not cut.en ipaSinry

lr' l.I,Z. All of thq areas gf the right of way so designated on tho linehavirgaslopeof lin4projectdfromtheedgeoftEimlscction
:ar* i * th, ;*;t"i pr,lriJ*r, 

""a 
atl areas between lines l'5 ef t5e bank. Borrow pits shallnot be dug continuouslv. Ridgotof

, rretres outside or,n" o"J.oifiilA; cuts, fills, channels, ditches, iot-ies, than'8 mbtres width shall be lefl at intervals not exceediag

and bonour pits shall ue ci"ar"d of all trees, bush, shrubs, aod 30o mqtres. Snrall drains shall be cut throir8h tLe ridgBs, if
;Hd;;ii.'veptation-oc;rrrir; within clearing limits as above necessary, to facilitate ptoper drainasc. The borrow pits shall bo

, 
dpfncd with the sxceptior of those that are desrgiated to bc sarrc.d *eff Aainea. io ""tui 

.m"icnt drainagp the bed level of tte bcrlor

f,ilf.;;Ji;;;,il*Ii*irc dispcsed oras nereinarterprovidd fli*.*t S,tff"il fi:'l,t'#Xfrfffi #m'*,tffi
l;1.3. Atldpsirableandstruqturallysoundtreesandshrtrbs.suitable sf tfue crsss drains.

f*;;;; ;t;oad beautification purposes and occurring within the

JJ"itifilr-Uut tocateO, 5 m. or more from ,h".:"1.19:.^g:,-"1 l .4. Draiw : Side drains, catch water Gains, oosl.&{pryC
;;=;;;*d payement and located at a point Y1":':.tl:^Ti::* colvert, etc., shall be provided asindicat€d and shall'6e-eaiqro5

*',xiiffi"*nn".$;J':."dllJ? ;1",1"# *ilif"! ,ili tu" ...pectivo sictions or the schedure' 
- "' ., :. ,, :

1.2 m. or a cut of not moro than 600 m' will oeur-atin" foc"tio" of

the.tr€e or sbrub,.shall bo, pr€scrved oor.r. orclfit::;;f;;f; 
--l'5' 

Prcpatlns formation 3 T[e ground shall be formed to tho

tie prans,in tbe .pe,iar ;'J;io*, o'o"'t'a b' il&ffi;; "" Hffifl?ti",la*,TliX"'tTi:1ffi1',T',ff:fftT$.Yl*:'#
nglimlts shall not all sofr spots shalt f excav_1t9d and filled ia with approred soil and

r.i.+. tcesand,s,hrubs located bevondthe clearinslimlr.:th11.-"?: :$:l'j::: ""il#;;";il;j;;lib"-;i;";d J;
beremoveduot..rtU"irlr";;;i;.:f,Jii"urrv"rl'uititJ"'liritii 

*ellrammed' Surplusspoil(ifanv)shallbeplacedclearoftheroadl

iresrobccleared, "rd-fr;r;go"briirgtr"",;;;;;;;u;.rb. 
formation' Theformationshallbewateredandrolle{,ifrequire-d'

ffii;cutwitnin75mm'qfthegroundsurfaceandalltr€€sshsll < E^- c..*L--,rx-;la sL ";''r''Jt
il";;; ". 

i"rrrv n"rn *itu td Er;*d surface as is reasonably ' 1'6. For further details, setioa 3-Earth werh.rn -Tomil.rsdu

ilrffi;;f,.rf. ,i6i*.ifv used for such operatioDs. BuildinS Practice shall appll'

F

. .1.1.5. 
Tloes aod shrubs lcated U:vo19 the clearing limits of mv

"theli fulL damasd or itiued br !he'' contractor' his agents'

iiil-L*pnv*s, or tlrtough rhis op€ratioos'

'.' ,.r.r Ulhen limbs or Uralnes of tr€es to t'e left in plrce ovcrnanC

,,to a"i Uh *C Ao not loave a olearance of at least 5 m above the

,ffi *t**,$*:nf mh#H#"**i;T#

HtfflTFHffi #tqi'*;"iffi f #if *ti[#']
t.t,l.Where feasible trces shall be felled towards lhe 

centre of thc

.rl'r.-dir"*"a. Whcre tlees cannot be felled without daager to

li#"lit*t, to other tffi, structures' or propert% thev shall be

irIi" .*,i*tfrosr the t6P down' 
.. -

l.l.S.Thegroundshallbeformcdtothepropergradient'camtrcr'

2.1. source; Stone rorlsoiiil.6loc[ g1kar, i;d d,Ar.t; ftifu
aggregate, chifrplng, etc,, shall bcobtained from the quarrie{/sothoer

rr ro."ifi.a io the contract. when the guary/sources is not so specifed , l
ih"." sh"ll be obtained froin the soutGs' approved by the Erecutivo :,

Engineer, from which the tcst materials no'rmally used for the purpolo I

in the custody of the ExeCgtirre Eagineer and all subsequent supflIob
shall conform strictlY t6r the samples. r;

2.2. Slonefor solhg- :. 1,

2.2.1. Gercral: Stone for soling shall be broken granite, rrlp.
basalt lime stone, sand stone laterite, Kan-kar or any otlrcr rgi&,ar t i

iodi"ot"d. Stone shall be'clean, hard rea$nablyfree from lamid. ,
tioas, unsould fragmeats and free from decay and teathered dad'.

to that of the largef stones;

2'2'2. Siape and size : The sbrp shall bc as rcttrlat as cdn'dc :

obtained by quarcytsc wihorrt sttcmpt at shaprns or drcssiDli ,:

Stone for sqling shau be in thc soallcst dimensious egua! !o tli"nfr

l
'tl
:ii;

i
I
i

t

I
Iii.r1,. "i.il. "1.+l L

)
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'2'2'2'l, lVheo bouldcrs aro used for solin& thpsp shall not bc

lS thao 13 cm. when measured across thc broadest part in aofi
dirleion.

3. Course aggregate for water bomd ngc&m.

' '3)1. Geural : (l) Coursc a8grqate sha[ bc of crushed or brotcn
'rtooB latorite or Kankar, otc., as indicatcd. Unless othcrwisp'rycciQAd, scre€oing shall be of thc same material as cour.o
la&taFtc.

' 3'1.1. Gushedor broken sbne4ggrcgateshrlbc bard andduratltc
eod ehal be frce from excess of flat, eloqgatcd! soft and disintegrated

F tl"tor 6irt and other s6166;*uble matter.

(D Gushed or naturally oeurriag aSgregato shall m€ct thc
fo[oriryrequipmentc :-
'. . (d) Flrt or eloogated pieocs-oot Eorc thao 15 per oent.

(fl) Wear at 500 revolitoos-not mor€ than zl{) pcr cent olf
Loss AnFles Ruttlcr Test.

3.2. Slze and $aArA of coane awcgote i
rinll be graded as uoder :

Coarse Aggregatc

&tc tggrcgatc. Grarb- Slzc ,.S.
' tng Range. Slevc

Nunber. dcdt-
natlon.

a, (3) (4) (5) (6)
I 90 pm lfi) mm 1gg Suitrblc forto surfsc€ trcr"

40 m- E0 mm 65-85 tcd WBM

. 63 mrn 2i{o 
course"

tO mm 0-15

20 mm G-5

(iil) Watet abtotptbn test Marioum I pcr centj if conddcod
Ir€c€8sary by the Executive Engineer, the folbwiog laboratorytclr
rhsll bc Derfslncd.

- .!iD WefiW ard drytng tests z The samp16 shall be subjcctcd
lo-alt€rna& drying and wettiag for 3 days and shall Dot showsigna
of dirintqratioo

(v) Iass Angles Wear Ierr (As per I.S. 23g6),- Maximum per-
centsgs 6oes 50 for brse course maximum percentage no.S lO ior
rr!8riDg courrc

4. Slze and gradng ol suceatags

.4'1. The screenings and other 6ller matcriar urcd to fiIr voidr ro
t he 

-coarse 
aggreSate shall as fbr as possibl., -"a if" foffiirf

rradinrFr

Coarce Aggregatc. Grading
classlfi-

0) Q)
Lime glonc, f,int, quart- A

zite, Kantar aod
t.teritc.

Size of
screen-

catbn. lngs.

L.S. . %potd,,sieyc bt&dss- i,|t*l
tloL.

(4) (r',
12.5 mm IOO '

tO mm 09-1" .

4'7O mm lGSq)
r50 " 0-30
microa.

lO mm I00
4'75 niar 85-t0e
150 10-30 1

micron.

(3)

l2.5mm

?(Pasdng
(bv

Rcmorks.

wight).

: .(l)
tottrbnltkobt e!, e.

Oranite Trap aad basalt. B l0 mo

Ersdc stonc,tilc
io!o,smd*olL
,&C,_qstdh, & 63 mm 9G-l0O ted WIM

50 mm 35-70

,O m- 6.15

20mm (F5

cour8e.

3 50m 63mm l0O
to

20 mm 5Q m'n 95-100

, {o mm 35-?0

20 mrn (Lt0

,l lO mm 0-j

3.2.1. The maximum size to be urcd in any case would depend
upoathetypcofaggregate anailablc and the total consolidatoO
Shickocs of the layer thc harder the mr&crial the smaller the size.

4.2. Screeningp of tylre A shall bc uscd with coarse aggregatcs of
grading. I . Screeo ings of type a or B as specifed, shail bJ used with
coarse argr€gateofg[ading2. Type Bscrecaingsshall bc used with
coarse aggregats of geding 3.

4.3. The uscof scrccrilg.mar.bcomrtted in thccas€ ofsoftaggG.
Eete such as tankrr rod laterite,

5. Binding Mawtl.
5.1. Matqbl: Thc plasticity index of bio4;D8 malcrial ia.thc

scr€onirys shll not craood 9 in the cAse of uaftffaced mter houod
maoadaE courslD or vhpre trafrsis io bc pcrEittcd oa oompaCtC
watertroundmacadam bcforc surfacing is laid and not more then
6 in the carc of surfacc treated watcr bound Escadam. Whcrc limc
.ao" ;ormetion cxist nearby, limc stone dust of kabkar nodfr
mly prcfcrably bG urcd.

5.2. Flcld Tcsrt z Whcn samplc of tho bindiq mabrial is wettcd
and squead io hand, tho following charactcdrtica 8ha[ bc noled i

G) Ttc matcrial is crtrcmcly gritty:

(ii) It can bc formcd inb definite thaper that retain their foro
ctto tltcn drild.

(iii) Wheo thc pcttcd samplc i, po,trO in the p616 of ths 1r"r*
it will compoct into donsc cake that caruDt bc ponetratcd ,*dtt,
with a blunt sti(.t.

! 6rrm ge66 lm
to

40om

Suitable fer
surfac€ trca-

Etrd tougb glonc
' Stuitc, trap or. basalt-

' ' r-2.2. For aggrogate such as Kankat,laieritc, ctc., w[is[ g6t crushOdic.ir$vetv under rollcr, the atove suggestod grading is-*i--G
l4ortent.

' 3.3. Tcsts on A$rcgates : Following tests shatt be performcd 
J r'

onttesamplesofcoarseaggregstcanditshrltmeettt" reiuirei}i 5.3.l.Cilrrrat: CoarsS ag*regat€ for bituminous riort fut
, FH Uaiost each test:- con-drt of brokea/crrshed stonc, crua[sd 

.{q:ryt^ FliDdc) o" ofrr. (0 Ftctdrcrtc sieveanrrysir.liorrasroph 3a 'fi1?;,H?:Hlf":'fr';;ijff;f5flIi,"j,H,,l#.!i,fl.tffr': (ii) tayaa !a: Mrelimum. no." lO por cent foi .baso courro , #"* rnatfur. TbJaggrcgrtes sha.lt plcftrabty te L$[O*,ttcoriOrlm fineS3o per cent for wtaria3 courec. in natrrc aod of lor poraJity
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J82,'Stzc aA gnAg ofcur* qn$E t

hesdry l , Thesizcofthc stonechippingsshallbe ar

|Vo c@r,
(2'

(l) For fust coat, 12mm For lgt Goat,

mminalsize. l0 mm nominal
slzr.

l3s

' (cl Ettmr dd To *7stt*Xbo.tizo of c&ippingr,fa bltridm
tod tar crrpotc rhdl bc as uodc :- : ., ,: . ., -

(i) Stonc ctttpltngr 12 nw. mmirulsfue.-Passirytboqh 20 innol
rg. mh siorre and rotaincd oo 10 mm. cq. mosh sicvt, ,

(ii) Sroac cldppfrgt 10 ana. ,ot,trul slzc.-Paseiag' throryb
ll mm. sq. mh sicvo and tctained on 6 nrm. sq: mech dcrc.

5.3.3, Physicalrqdrurcttt.4fu aggrqat.s shall utisfy. rhe
physical roguiromonts ect forth ia the table givon bclow '-r ,,;

&rbl nwrbr od Tcst. Tctt ,rrethd. Rcqtlrcw$s.

(l) Q) (3) .
I 'Ioss Angelcs abrasion I.S. 2386/1963 35 per ceat

2 tASgrqatoiEpast .Do. 3O por cent ,';yaluc. Maxinum. ,-

3 Flatincss Ind€x I.5_.2386/1963 '25 pcr ocnt '
(Partl). **-. . ,.

4 Strippiogvaluo ,flrffi;'"H" ,:rffiffi.
LR-C. rpcifica-

and Bridgp woks.

5 Wator absorption .. r.s.2386/r963
(Part trf).

5.4. Shtnglc.-Shinelo shall bo cloan and froo from foroigp mattcr
aod obtaioed ftom appoved rivq or nallah beds. Shiuelc of all in
rizo sball ontain a sufrci€ot propofiion of fins matcrial to[fll alt
irtsstics and to ensuro binding when consolidated.

5.5. Gravel.-Gravel slall b congosed ol large, coors€; silicious
gralw, olarp and gritty to the touch and free lromdirt and lnpwttict.
Irtcito gravel may bo usod if tho exoess of clay is.separated. by
rcrcening. All in size shall oontair a rufroicnt proportion:of fiue
oatbrialto filt all interstices and to cnnwe bt rdlrr7 wlen coasllfutd,

5.6. ktterite.-Whon orderod for uro ao soling or breaking iato
mtal shall be lard, compact, heovy utd ol a dark colour.' Ltshi

t p1 ntn rn and Tor &rpts.-Roanded gravel shall be used

dCr? { specifically pcrmitt}d bi ttc Ercc-utive Ergineer and shall

& oltletalso as spccifled above.
j . . , .,

(c) Ptc-rdxcd ttliltwrn nmadam.-"I\e grading of coarsa

ibeftf for prcmixed TarlDitumcn oacadamof difrerent thickqess

tbll bc as undcr:

','l 
kt wace

undor: -
Strgla c@t.

(l)

(10 Foisubs€quentor' icnewal coat i. lfi) mm nonioal
'lla.

For 2nd coat,
. .10 mm a96i*1

8tzC.

Spectllcatlon.
(3)

lfi) Per cent passing
through 20 Erm
rq. mesh cicvc aad
rotainod on l0 mm
tq. Ech sieve.

100 Per cont pa$LE
through 12.5 qE
!q. m€sh sieve and
rdaind on 6.3 mm
tq. merb sieve.

Desigrwtlon of I.S.
Sieve on whlch tlu

aggreeate shdll
wholly b retatted.

(3)

., 25m.
.. 20mm.

12.5 mm.
l0 mtr.

6:3 nm.
.. 2.364m.

I.S. Sieve Ded&atbn. Pcrcenuge gnsdng D welght.

70 50

r : (t) @, (3)
. 63oo 100

.flrim g(Fl(Xl l(X)

, ,pmm 3ff5 9G,100

" 25Dm 2W 50{0

20 E0 1O-rS

. O.lm *n rc-t0

lO Prcttbcil blruran corsrctc.-Tfu,3ize of coarse aggregato

bi prpmira bifuretr aoocrilG of difrerent thickness shall be ag

udcr: -
-- O o cm. compactod tHdrness 12 mm nominal size.

' (t ) S gr.compac'tod thictness 20 mm nominal size,

. Gii) 6 cm,compactcd thicirncss 60 pcrceat 40 mo nominal size.
. 

. I {O Ocr ceal 25 mm nominal sizo .

(iv) 7.5 cin. compacted thicknesr @ per ccot !0 mm nomiaal si&.
{() porcent 40 mm nominal sizo

Eorotho nominal size of ooart rggrcgato ehall m€an as deroood

tdor:--

coloured sotdy bterite and tlwt contahfig tnnch orchroons clay
tot b used on tle wrk.

mm compact€d
thickn€ss.

I

shall

5.7.1. Generat-Kankar shall bo clar., bugh,,ftc from dirt,
lat or olongatod,.disintgratod pattkd6, morum, saad an{ stctr
rct @tatn chy ir-tto cavitic.bctm modules and shail pot dit
iatograto oD €xposurcto r* !3i rqin. A bluishswfuce w,frecqc.
rhall pncrally be indicetGd of g@d1ulty. . , ,,i

1.7.2, Size and grodhts rqulrenuds i ,.

(o) Kan&,ar for bqso coursor[allnot bo of rize less than l0 cr.

5.7. "L'nkar Jbr Mse arrd weorhg cowse.

(D) (ankar ooarso aggrogato for w&rriug course shallconfolq
to the following grading F
Slzc ronge. ,.J. Stcw ibstgutbt: Perccntagc paistrri,'

(t) Q) (3)

63 mm. 80 rtm; 1O0 i ,' I

to 40 mm. 63 n+ S100, : .
50 mm. 35-70

Nornt r4I slze olcoarse
, ag$egate.

0)
40 mm.
r 25 mm.

(iil) 2O mm.

G3) 12mm.
(v) 10 mm.

Dct$rution of I.S.
Sieve throush whtch
the Wgregate slrall

vla@pw.
(2)

50inm.
40mm.

25 mm.
2Omm.
12.5 mm.
l0 mn.

..
i,,

:i :li .., r

roquiromont for qrerse aggrogato (for light and hearry

(1()
rt5.
G-5 ,,

a Aegregates may satisfy the two tints.
Tho PhYsical traffi c) shal I ileb apbly as per S.S.R.B. t{o. 203-03

!6safy,

I
I

I

i
(

.!
{

{0 rqm. ,

' ' .20.mm.,. .6nm.

I,l

I

't-.- .,.r:.r.:,1

G)bbicril"
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5.7,3. Tests.-Tbe following field tests sball be performed on bo acoopted. The Executive Enginoer may call upon thc sontrac,tc

samphs of Krnkar and it shatl rn€et tho roquiremonts mtad agaiort to pro.luo: v)u,rhars, etc., $o as to sati$fy hims€lf that the matorialg
supplied by the contractorr conform t'o relevant I'S' ThG binderseach test:- 

)aragraph 5.22. ehau be stacked in fenced enclosures as directed by the Execuiiro
(i) Sieve analysis (as pei I.S. 2386).-Refer I ongln@r oo one sido of theroad way.

' (ti) Dry imPact tett.-Maximu@poroentgge finos 50 for bare

course 32 for rvearing @ursc.

(iiil .Vet lmpact,test.-Nlaximum perosntagF fincs 60 for baso

@urrc 39 for weering course.

(rv) Weltlng urrd dry tast.-A,sagple of Kankar wben subjected

to elior-nato wctting and dryiog for 3 days shall not show signs of
dlsintogration.

5.7.4. Source.4he Kankar $all'pc obtained from thc soure
rpcified in tLo contract or approveil in writing by the Exacutive
gngioe*. Quarrying shall be doneonly from sound portions of the

lplroryld quarry, the disintegrated or w€athered portions beiry
rAogud. A sampte of the matorial approrrcd shal! be kept in
i"1*"Oi of tho Exocutive Enginoor asd all subs€quent supplieil shall

onform strictlY to the samPlcs.

5,t. S-ad.-For btindins ,^r.i * bitumanised surfaes or for

nixing *ithttar or biturnea eball be clean, hard, sharp, grity, coarso

dr prcticlop, froo from €8rth, silt and oth€r deleterious mattcf,.

:1,.1-t

t{

5.9. M o o r rm.-Shall be clean, o f good binding qual ity and obtained

from approvod pits and quarried ofdisintegrated rocks which contain

Clicious mrtoritl and natural mixturo of clay of calcarious origin'

Thosia of the moorum shall not be more than 20 mm'

7.O. Stacklng of materbbt

7.1. Tho materials shall be stacked on thc sidc of the road and
doer of tho road way. Stacks shall be uniformly distributod along
tlroroed in proporiion of ostimated quantities required for construction'
so thlt no rehandling is involvod. The qollection of the matqifll
shrll bo ctmplotoil for thoontire work or for a completo str€t&'8!
directod by the Exocutiw Enginer. Aggregato shall not b€ stac&od'
unloss they haro ben soreenod to gauge and freod from all earth
rubbish. otc., or aqy rejocted mrtorials. The rejocted mataiale
shall bo rsmovod fr6m the site iminediately. Measurements shall not
bs takcn until suficioot matorials have boeq c.)llecied and afl roircted
stuffhas boenrornoved. Tho cooEaptor shall ensute that his.transpgrt
vohicles do not dropany aggogate etc., on the.road, and shall frocp
scroetrs or sievos ofptoper size at the sitcofstacks at hisown ooct to
ooable tho Exocutiro pnginoer to exorciso checks reagrding SiA
otc.. if"desired. The qlntiactor shall also provide suitable t€inplato
or bottomless boxos of suitable siz.er so as lo ensure sizes of stac&L-;ii r

7.2. Matorials sball bo brought to the sitc sulEciently in advanpc o1
thsir uso. Collection and utilisation of materials shall not be canied
ont simultameouslyin onoand the semstrctch of the road formation
(usually onc Km.i Beforestartiog ihe operations involved with the.

utilisatioh, it shal I be ensured t hrt full ost imrtod quant ity of matqials
havo beon stacked along tho rcadlformation in tho specifod $trctch
(usually qne km.) in which it is propopd to slart the operation.

8.1. Prelnrattoa ofsbga&.4ha surfacc of tho formation for a
width astual to :hat of soling course shall first be cut to i d@h belor
tho proposod finishod lervel, equal to rhe combined dOth of soling
and wearing crrurses (dueallowango being mado of consolidation).

8.1.2. tt shall than bo clsarod ol all foreigrr substanes. nny ruti.t
or soft yielding ptamsthat ap,poardueto improper drainage conditiSug.
trafrc hauling or any othB causa shall be oouegle{ and the sub-
grado drosscd off paraltel to the finished profile.

8.2. Consolidationof subgrade.-The sutsgade qhall then bo

sprinklod wih water and rolled with minimum of 5 numbers of passcr

of S-fOtonnesipothwtroetea roller till the soil is evenly and'

dcnsely onsolidatod. :

8.21. Alt undulations in tho surfacethatmight develop duo to
rclling shall be metls good with erth or quady sE)cils es tho,st
may bo aodthesubgrado rorolled. :..:.; --.

8.3. Super elevatton -Allcurves 
should bs suitably cross banlod-i

te:nplatos with straighl profires beiiig u*xl in placo of cambqcd
proElos adoptod fc straight reaches.

The superolovation depeads ou the design spced. ofthe road, whicL
in turn defdnds on tho dass of road ind nature of tcrrain. Pam!fipt .

502.0t of S.S.R.B. shall apply' 'r , ' , ' i

Thc'firllsupcr elevation shsll be caried around ttre enire lcngfr'
of crnr'from P.C. to P.T. (i.o., front'tho trginning to end of cgtry!*'
Tho troition ftomthc cadcrcd ortwo wayslope on tlp tg,o!!41,
to tb oe rvey slopo of tbe cnrrt sh.ll be sprcad gradual ly by ra$ig
thc outslde c$gc, tlc clnjrelire clc vation Ena imcr cOge .uT{oi*
EGNEI.

6.O. h*mouldcd fillers for e ryrursbn iobrts.

6.0.1. Pro-muldsd fftlors for expansion joints shall comply with

h mldronents of I.3. 1834-1961 spoci8cation for pre'rnouldod

Skmfor orpltreioo joints io conctroto, not oxtrading and resicilcnt

lypo (Bituarr io-r:slnatod ffbre). Fibro uso may be of soft

boErd, nbreboar4or other suitablo fibres (natural or artificial) o{

Erilol rr n ature and shalt be securely bondod t'ogche'r and uniformly

improtn ated with bitumon.

- 6.0.2. Prc-rnr,rldod stripr of oopenrion joint filler shall not bc

dcformoit by twistlog; bmdiog or oth€r handliag when exposcd to

atmrsphoric conditions. Picoer of t.ho joint filler that haw

becn damagcd shall bo rejectcd.

' 6.1. Sealittg compouds for loittts in o@rctetc.-fullng oompounde

fOf ntting itr the joints'in osncrctc peymffit shall conform to IS'
Caa.tm1, specifications for hot aMiod eeating oompouid for

iofnfs in ooncrGto. Soating coripounds shall bc cittrer Crrade A

iii*rn"U or Grade s (la fuctroilstaot) ae indi'cated.

6,2. tuniers.-(far and Biturmn).

6.!. Road Tor. -Roadtar shal toodorm to I.S. 215 1196l, specifi'

1{iqp for roa4 tar G"ris4).

6.4, Birumen.lo) Paving $ituoo--!h&U conform to I'S' 73-

t96l spociEcatipo for paving bitumen'

(D) Cut back bitumon-shall oonform to t.S. 21711961'

(c) Bitumen Emulsion -shall confcm to'I.S' 3117/1965'

Whon bintlers are to be supplicd by the @ntractor, he shall

obtain tlxro from approved manufacturql or their authorised agenrs

Ld Aair* to tho site-irf rhatcft;scelcd'6ritiaiilcrs bcaring IS'L

,g*,:1,i 6tc., Qiodere lyoueh't in 
-q1Fa-P{ 

oo(Inc"r shall not

E:



Tire ro ati rvidt h shal I gradual ly be increased by say 900 mm to 2.5 m
at the 

"rnt:c 
of tho curve on the inside. The arnount of widening

required saall be devided by the Executive Enginoer after personal
observa,ion, to suit tlre condition of apprr.raches, visibility, radius
of cutvo, etc. The coo:raciors shall be provided with cross section
sh: . ts showing the super elevetion and widening at thc transit strips
and ctrves. For typical soction showing variationsJidc plan attachGd.

9,0. Stone soling t

9. I. General sol iug shall L" constucted oB the prepared subgrado
in conlormity with l inos, grades, thickness and cross section shown
ondrawings or as indicated by the Executive Engineer.

9.2. Mtrkingorr: Theedgesof soling shall bo marked out by
strings and stakes, The linos shall bo carefully ranged.

9.3. Iaying and packhtg: The rcling stones shall hi hand packed

carefuly to the required cambers ofthe top surface by laying correct to
the templates placed 15 metres aparl. These shall be laid resting on
thei r broad bases with their hei ght equal to the thickness of the sol i ng
and the I argest di menri on at ri ght angles to the centre I ine of tbc road.
Stones shrll be tlitl breeking joint in closc coutact with each other
but not leeni ng against 6rch other. Large size stones shal I bo arranged

rt the odgcs and the oentre ofthe road. Thejoints shall be stagged.

All in:erslic;s between soling ston: shall bc wedged in by smaller
gtones of suitable size well driven in by crow bars and hammers to
ensurc tight prcking and completc filling of i ntersticcs. Tho wedging

shall be crrried out simultaneously with the placing in position of
solingstone and shtll not lag behind. After tho hand packing has

Lrcen cr.nploteo, inequalities in the surface shall tr cbecked with by
templates and carefully set right.

9.4. Consolidatio;; Tlesolingshallbe consolidated by a road-
roller of 8 to 12 tonoe weigfut as directed by the Executive Engineer,

dcpending upJtr the type of soling stones andthe natue of $ub-graG.

Rolling shall progross from edges towads the centre, parallel to the

ceoiro lino. Rrlling shrtl be coniinued till a closly knit compacted

surlrca is o5:ainatl. The surlaces shlll again be checked by templates

1ro11 , v; sr.'reciel with spllls and oonsolidated.

7O,O. Water Bound M;icadam;

l}.l. Surfa:ed water bound Macdddm: Where the road sido streps

do not confrne the sproed rnotal, welltemPerod clay bunds q fillets
about 15 cm wide and to tho hoight required shall bo forrned on €ach

sido of the metal to prevent its sprsading out dwing consolidation.

These shall be taid tnre and pa,rallol having a clear distance between

them equrl to the width to tto metalled.

10,2. heparatton of sub'grade, snb'base or base 3 Sub'grade, sub

base or baso shall be well drained and cleared of allforeign

substancos, any ruts or soft yielding places that app€a.r du6 to
impropor drainge conditions, tramc or hauling or from any other

causc shall bo corrocted to the required grade, camber, shapo and

fioishand th.rro,rg'rly e):lrpxcted before course aggregate is placed

thereon.

In crse of existing roed surfaces, where new meteri al is to bo laid
it shall be carified and reshaped to the required grade, camber and

strape, if nooossary. Weak pt aces shal I be strengtheoed, corrugati ons

remrved and dopressions and pctholos mado good with suitablo

6afurial tlelore laying the water tround macadam course on it.

lO.!. Sprcading cotrse aggregare : Tho coarsc aggrogate shall be

spread uniforml y and evenly upoo the propared i u roquirod quant it ies

fiom stock piles alt-rug the side of the road way. But in no caso

shrtlthe aggregate be dumped in horp; directly on tho bas€ within
tho area over which it is to be spread nor shall hauling over the partly

ocmpleted base be permitted. Tho aggregate shall be spread uni-

formly to proper profile by using tenplates plaqe{ aqaoss the road

about 6 rnotres aDart.

466-34-lE
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I 0. 3. I . The surfacc of t he aggregatc spre ad shal I be careful ly trued up
and al I high and ltrw spots correcicd by rcm,rving or adding aggregates
as may be rcQuircd. Thc surl'ace shall be cirockod from time to time
during the sprerding and rolling ofthe oearse aggregate to ensure a
finished sutface without variation grater than 12.5 mm. when a
3 metre long s'raighl cdgs is laid parallel to the centre line of the
road. The ooiusc aggregrte shal I not normal ly be spread more than
3 days in advance of the subsequent oJnstruciion operations.

10.4. Dry Rolling : lnmediately fullowing the spreading of the
coarso aggrogrtes rolling siral I be started with 3 wheetecl power rolters
of 6 to t0 tonne c.riracily or tandem roller ol equivalent vibratory
roller. Ttre weight of the roller shall depend upon the type of the
sggregateand be ildicated by the Executivs f,ngineer.

10.4.1. Except onsuperclevated portions where therollingshall
proceed frominneredgeto outer,rolling shall begin frcm the edges
gradually progressing towards the centre. First the edge/edges shall
be compacted with the roller running forward and laskward. fhe
roller shall thon move inwards paralle I to the centre line cf the rcad,
in su@ssive prcses uniformly lapping preceding tra(ls by at leas;
one half wicith.

10.4.2. Rolling shall continue until the aggregate is thoroughly
keyed and t h: c iecpi ng of t hc agglegate a head of the roller is no lo ntsr
visible. D.rring rolling slight splillkling of water may be <!6n,.
if necessary. Rolling shall not be done when the sub gradc is sclt
or yielding or when it causes a wave like mction in the sub-grade
or sub-base course.

t 0.4.3. The rolled surlace shall bc checketl tral:svcrscly anrt longi-
tuCinallyjwith te mplates and any it'regularities corrcctcd by looscning
the sulface, adding or removing necessary amounts of aggrcaate
and rerolling untill the entire surface conf<rrms to desired camber
and grade. In no case shall the use of screenings be permitted to
take up depressions.

10,5. Application ofsueenings: Afterthe csarse'aggregate has bren
thoroughly keyed and set by rolling, screenings to completcly
till thc ilterstices shall be apptied gradually over the surfacc. Dry
rolling shall be continued while the screelings are being sprcad so that
the vibration of the roller will cause them to settle into tho voids of
the course aggregate. Jtre screenings shall be spread uuiformly in
successive th:n layers inthreeormcre operationsto fillall voides.
5slssnings shall not be applied so fast and thick as to cake or bri6g6
on the surfac€. Rolling and brooming shall continue with spreading
of the screenings until no more screenings can be forced into thi
voids. Damp and wet screenings shall not be used. The sprcadin3,
rolling and brooming of screenings shall be performed on scctionl
which can be completed within one day's 6psration.

10.6. Sprinkling and grouting: After the sqrseaing have been
applied the surface shall be copiously sprinkled with wa1.1, t",.r,
and rolled. Hand brooms shall be used to sseep the screcingr
into voids and to distribute themevenly. The sprinkling, sweeping
and rolling operations shall be confine41, with additional screcnings

applied as necessary, until the coarsc aggregate has been thoroug,hly
keyed, well bonded and fir6ly set in its full depth and a grout has
been formed ofthescreeningS. Careshall betaken to seethat thc
lrrse or subgrade does not get damaged due to addition of excassiv6
qulntities of water during construction.

10.7. Application of binding material: After the application of
screenings, the binrtng material (comprising of a suitablc.matcrial

approved by Executive Engineer having plastic index value of lces
than 6) where it is required to be used shall be applied sucessively in
two or more thin laycrs at as low and uniform rate. After each
applicaticn, the surface shall be copiously sprinkled flith water,
the r€sulting slurry swept in with hand brooms or mechnical

bfqoqqs to fill the voids properly, and rolled during whicg aarg

a
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shall be apPlied to the whe€ls of the rollers if necessary to wash down

til UinOing material sticking to them. These operations shall

continue until theresultingslurryafter filling of voids, forms a saYC

teail of the wheels of the mrving rsller.

7O.8. Setting and Dryitg: After the final compactiod of water

bound macadam course, the road shall be allowed to dry over'
night. Next morning, hungry spcts shall be filled with screenings

ol bindi rg mrterial as directed, lightly sprinkled with 1ryafsre if
n-e-ssrry, an,l rolled. No traffic shallbs allowed sn ths road

urrrrl th: m,cr14m rrrs s:t. Tiro B(:cutive Engineer shall have

this discretionto siop hluling trafrc from using the completed

water dound m:cadam scurce if in his oprnion it would cause

excesive damage to the surface.

carp€t, etc., shall b: applied after the lapse of 24 hours. At the
end ofthi$ p:riol, if there arr aoy ran lom spots containing traces

of excess p,rimer they shall be blotted with sand and wherever
neoessaryadditional primer shalt be applied.

12.3. Qtut tity of bituminous primer: Quantityof Bituminous
primer for different types of surface shall be as under :-

Type of surface. Quatttity of primer
i:r lO sq. metre.

Surface of low porosity 7,5 to lr Kg
Surface of medium porosiiy l0 to 12 Kg
Surface of high porosity t2 to l5 Kg

73.0. Surfuce dressing t'ith tar lbituminorls.

13.1. Single soil siltface dressing.

13 l.l, Prepratiort af road surfaces.--.Tho surface shall be pre-
plred by sweeping clean andfree from clus:, dirt orother deli.
terious matter by hand brushing with wire brushes, bass brooms,
and finally byfanning the cleaned surface w.th gunny bags to re.
rnovo all locse dirt if the surface to be treated is an old bituminous
surfacing, it shall be sweptclean andfree from sand, dust and
other loose foreign matter by means cf mechanical sweepers an(l
blowors and if available, supplemented by hand brooms or by
m3ans of wira brushes, smtll packs, bas brooms etc. The edges
of the surface to bo treate4 shall b: defined by rops lincs etretched
in posil on.

13.12. Anydepressionor pct hol)s, if any, shall berepailcd ag
inCicated. The surface shall b: thoroughly dried before appli-
cation ofb.nder.

11.1,3. Application of bind:r.*Afrer the surface to b.. treated-
has b:en prepared as indicated abrve in a p)r'fectly dry condition
the b.nder heated to a temperi'ture a.s recommended by the manu-

facturer shall be spray,'d over the surface preferally us ng mecha-

nical sprayers, The sprayer shall b: operated in such a way as
will ensureaneven and uniform distribution ofthe binder on
the road surface. An even and un:form d istr.bution of the biDder
shall be ensured from the calrbratro,I ch?.rt show ng the relation
b:twe:n pumping p.essure height of the nozzle above the road
and the amount of binier that will b: deposited p3r minwe at a
specific tom?3rature. -Exc:ss-ve depcsits of the b.n 'er on the road
surface cause.l by stopping anC start'ng the sprays of dislrrbutor
or by leakage shall he avo-ded. Sprayi[g shall be carried out
prrallel to th€ cEntre lioe of the roa.d.

t3.1.4, Appltcation of covering material Chippings).-
immediately lollowing the application of the binder, stone chipp.

ings in a p:rfectly dry condition, shr.ll be uniformly and evenly
spread at rate io4icat€d b:lowover the entire surface, which has

bcen sprayed. The surface shall be checked by means ofa cambcr

board laid across the roe"d and a three metre stra,ght edge laid
plrallelto thecentreline of the road and the irregularities,if
any, shall be corlected by removal or acldition of bindage.

Road Tar,

(o)

ll.O lrrsurfaced Water Bound Macadam

ll'l Aipltcation of soeenings : The qurntity of scr(jening used

shall b: such as to fill only approxiloltely 5C plr cent of the voids'

T'fue rest of the voids shall be filled with filter mlterial.
11.2. lUet Rolling: Aftor th3 aprlication of screeniog and dry

rolling. filler nlterial shall b: applied at a uniform and slow rate

in two or mcre succossive thin layars. After oach appl ication of
thefiller m1terill, th: surfape shall be copiously spr,nkled with
w1ter, tho resulting slurry swipt in wil6 haod brooms or mech'

nical brooms or b:th, to fill the voids propsrly atd the surface

rolled by a 6 to 10 tonne roller, wlter boing applied to tho wheels

in order tl wlsh down the binding mlterial that may stick to the

wir;:ls ol the roller. The spread ing of 6ller material, sprinkling

of wlter sw3eping with brooms and rcllin3 shall co:rtinue until
the slurry the,t is forur)J will, alter filling the voi:ls. form a wave

ahead of w_heels of moving roller.

ll.2.l. After ttre 6nal, com)action o: the course, the roa6.shall

be alloured to dry overnight and when the surface is still damp,

a layer ofsaod of quarry dust, grit etc., about 6 mm thick lhall be

soread on the surface, lishtly sprinkled with water, if necessary

antl rolled. No traffic shall be allowed till the macadam set5.

12.0. Priming With Bitumiftous Primers'

12.1. preparatlor, of lurface: The surface to be primed sha[ be
gweot clean, free from,-dust, dirt or other deleterious matter by hand
bruihing with wire brushes' bass brooms and finally by fanning

the clearel surface with guony bags to remove all lcose dirt.
Large irregularities, pot holes, depression, etc., shall be repaired

trefore priming, a3 indicated'

12.2. Apiti"otionof bituminous primil: kimer shall be sprayed
uniformly at the rate spccified herein below' over the prepared

surface using machanical sprayers and it shall be sprsy66 at normal
air temperature. No bituminous primer strali normally be applied
oo wet sui.fa@ or during dust storm or when the weather is foggy
or an raioy. Any futher tre?tment such as surfacedressing primer

the rate of application of binder and aggregate frer ten sq. metres ofsurfacing shall be as under :-

Aggregate. Binder in kg.
-,_--_-\.

Nominal size.

(l)

t. Surface water bound masalarn surface:

12 mm. 0'14 to 0'15

2. Subsequent or renewal coats.
10 mm. 0'09 to 0'11

l0 tq 30 mm. q.Oq

Quanlily in Cu. m,

(2)

Staight run.

(3)

17 to 20

Cut back.

(4)

2O to 22

l0 tr !?

17 to 22

Emulsion.

(6)

f0 tol2 12 to lo

l9 t(. l,

a



t3,l,S iloiting tn" tii"A.d or gritted surface shall be rolled

wit6 4 3 to lO.tonne road-roller.. The rolling shall begin at the edge

and, proceed lengthwise, over the arca to be rolled lapping not less

than one third of the roller tread l-nd proceed towards the c€ntre'

When the centre is reache6, tfie rolling shall then start at the opposite

side and again proceed towards the centre. In the super elevated

portions, 16e relling shall proceed from the inner to the outer ed8e'

Wlile tUe rolling is ia prc'gress, additional aggregate, if required,

to fili the irregularities, shall be spread. Rolling shall be continued

untif tne caippings are flrrnly embeddedin the bituminous material

urr{ pa.r"ot-u uniform cl\rsed surface. Excessive rolling which

,eruGin the crushing oftSe 3gt..*te shall be avoided'

tlrir
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13.1.7. OpeningtoTrafic-Where straigSt run irtumen o, ioui
tar is used as bitrder, the finsihed surface shall be thrown cpen to

traffic on the following day.

13.1.8. Where cut back bitumen and emulsion is used, the finished

surface shall be kept closed to traffic untit it has suffici ently currd to

hold the cover aggregates inplace.

13.2. Simultaneous Two coats -Surface dressing.

13.2.1. The second coat shall be applied immedi ately after the

first coat before opeaing the road to traffic so that binder in the

second, grouts the chipping of the first coat.

13.2.2 Both the coats shall be applied as described before except

that no cleaning etc., ofthe surface shall tre necessary for the second

coat. The rate of applicatio,n of binder and aggreage for first and

second coat shall be as under:

Binder in Kg

13.1.6. Finishing. ' The finished surface shall be uniform and con-

formto the lines, grades and cross section indicated, and wt'€n test€d

with a template and strai gt edge shall show no variation greater than

6 mm. over a three metre lengttr"

First coat '.
glsDd coot

Surfacing'

(l)

Normal size.

Q)

12 mm.

l0 mm.

Quantity in cu. m

(3)

0'14 to 0'15

0'09 to 0.11

Cut back bitumen.

(s)

20 to 22

12 to 15

Road Tar.

(6)

2O to 22

12 to 15

St.run bitumen.

(4)

17 to 2O

l0 to 12

14.2, Preptrution of underlying course. The underlying course on
which prcmixed macadams to be laid, shall be prepared, shapcd and
soad,tioned to a uniform grade and section. Any depression or pot
holes shall be prlperly made up and thoroughly swept clean and,
free from dirt or dust and f'oreign material and shall be quite dry.

14,3. Application oJ bituminous primer The primer shall be heated
to the temperature as reccmme[d:d by the manufacturer, except in
the case of emulsions, and applied uniformly to the base at the rate of
5 to 7.5 kg./10 sq. metres f..,r bitumen treated surfaces illd 7.5 to
l0 kg'/10 sq. metres fo1 gntrealed water bcutld macadam surfaces.

14.3.1. The bituminous primer shall be applied just ahead ol
spreadiog of premixed macadam.

14.4. Quantities ofaggregute and binder. fhe quantrties of aggre-
gatc required per 10 sq. metre of area of pre mixed macadam sha ll h'
0'90 cu. mrtre and 0.60 cu. metre for cJmpacted thickness of 75 mlf,

and 50 mm. resp?ctively 6 mm. chippirt$s at the rate of 0'15 cu.
metre per 10 sq. m:tre fur liquid seal c nt arLd'O,Z4 cu. metre per l0 sq.

metre f,.rr premix seal coat shall be used,

14.4.1. The bitd:r shall be used at the rate of 56 kg. per cu. metr€

aggregate. Iftar is used. the binder shall be inct'eased bv 10 per cent.

14.5. Mixing andspreading. Mechanical mixers shall be used for
mixing the aggregate and the brnder. Impreviscd hand mixing drums
may be used with the prior approval tif the Executive Engineer' The

binder shall be heated to the temperature as recommended by the

manufacture and distributed over the aggreagte. The n:lxing shall

be continued till fuomogeneous mixture i5 6futained, in which al!.

particles of the aggregate are cJated uniformly' The mixed material

ittutt u. crnveyed by suitablc means to t6e road surface and shall be

even spread to the desired thickness and to the cr;rrect camber

uneven areas shall be brought to camber.

. 14,6. Rotling.-:lhe surface shall be rolled with a. 8-10 torns pe$'s1

roller as e41ly as p:ssible and rolling shall contintre at long as it is
necessary 16 eftain proper cons-rlidrtion, fhswtleelr ofthe roller

shall be kepi m)si.ended to preveut the wlreels from plcking up the

c.rated. mrterial. R'rlling shall be carried out from haunches to the

centre of road,, the roller m-.,ving parallel to the sides and gradually

t3.2.3. Chippings in lhe first coat shatl not be excessively rcJltd to

"roia 
tn"it being crushed. Excess of chippings 1t a1y one place

it iri u"i"rnor.dly hand' Depressions shall be removcd bv hand'

p"p."sion. shall be madB good by addition of more chippir'gs'

;J:-,*.;t touc ut"taiog appearing with;n u pericd c'f four wee ks

snatf Ue arrested by sprinkling cc'arse sand'

L3.3. Swface dressing (Subseqwnt or renewal coat) t

13.3.1. UsingTarlBituman Subsequent or renewal coat shall be

,nnlied in thc same manner as for priming with bituminous primers

iII"ri*O U"f"re, except that the road surface shall require thorough

J*"i"g involving removal o1 saked mud, cowd'ung, etc', and repairs

;;;;i;;, etc], shatl pr.rceed, sgfficientlv in advance of surface

&essing.

13.3.2. Usins emulsion (cold application) The road surface shall

be prepared as for single ccat surface dressing describcd before'

13.3.2.1, The bind.er shall be spread evenly at the rate indicated by

meais of special pJuring cans fitted rvith baffie mouth pieccs'

13,3.2.2. Before the emulsion has " broken " i'e', changed from

Uro*oio Uf""k colour d,ue to evaporation of water ard coagulation

;i1ut";;, the surface shall be blind,ed with chippir'ss and rolled'

noitiog ttruit Ue stopped as soon as chippingr stari to crush under th€

roller.

14.0. Pre-mixed bitumenlTar Macudcm' '

l4-1. General. The term " ppmixed Macadum-" refers to carpel

.t r-;ii.t"Iigr;gui"'*iiilot an-admixture of s316, pre-coated with

ttiu-bi"a"., spread to camber on prepared foundation, consolidated

and given a seal ccat.

14.1.1. Thecarpet shall crnsist ofa basecoat and a sealcoat' The

seal'coat may be a liquid seal (i.e., surface dressing) or a precoated

;ilt.tr seai (i.e a t igtrt chipping carpet)' For 7-5 mm' and 50 mm

".rli"i"a 
thickness of carpet, the thicknessofthebase coat shall

i. Oi -.. and 40 mm. respectvely with a seal coat of l0 mm' thick

fcx each.

466_1tr_18.a,



edging in towards the midde (except on Super elevateti courses, when
rolling shall cJmmence at the lJwer edge and progtress towards the
upper edgr). The fiqal consclid:,ted thickness shall be the thickness
as indicated. The base coat and the seal coat shall be rolled
separatcly.

1,1.6.1. Thc surface shall bc teated by a camber board and stariaght
cdge for d:pressions which shall be filled in with mcre pre-mix wet
rolled in. tt shrll theo bg sealed either with a linurd.eal coat or
pracoated chippings seal coat as indicated.

11.7 Liquid s€al coa, -Liquidscalcoat shall beapplid by spraying
thc binder at the rate of 10 Kg./f 0 sq. mctrc and iblinded, with 6 mm.
Chippings at thc rate indicated. It shall then be thoroughly rolled
.nd then oponed to traffic.

i40

l5'2. Quantities of materials .-Thc quaatities of materials viz.,
stoae, sand binder required per 10 sq. metre of carpet will be as
undcr :-

Binder lor.Consolidated
thlck,rcss of

bitumctt
cotwrete.

(l)

50 mm.

Stone, Sand.
C - -----;\ -_--*-i a- __JS _.1 -Size. Quantity Quauity

in cu. m. in cu. m.
(2\ (3) (4)

20 mm. 0.48 O,Zq

1

56

the existtng base is prt holed pinrutted,t6eseirregularities shall be
c)rr'rc:cd with p."-In'*.d chippings coate4 hid atier applyipg a tscl
crxt ot brrrC:r and well rar6ms4 thereafter. The surfacu shall be
cl:lo:4 by remrving crk:rl earth a14 oth?r for;:ign matter with wire
bil:.1:;, frlltw;d by sw::ping with brocms and finally dusting wit6
sacls.

16.2. Primingltcct co:tt. -The binder shall be heated to tbe
temp3rature as recrmmsnded by the manufacturers and theo applied
uniformly to the base by means of a prayer.

16'2.1. The tack ccat shall be applied iust ahead oftbe ,O*u6rr,
of the premix.

(5) t6)
'cu.m.ofstoueincaseof I28 kg. per cu. m,ofsand in caseand66kg.percu.m.for of bituiren and tIA ke. per

cu. m. for tar.

Do. Do.

Sand.

Sand in cu. m. Binder in cu. m.
(3) (4)

7.30 to 9.75

5'85 to 7.30

10.25

5.85

Spne.

,kg. per
bitumen
tar.

40 mm 12 mm. o.3o o.l g

15.3. M,tteriuls.-Quantity of materials required per l0 sq. metre
in mlchencial mixers and laid and consolidated, Thc sand shall be
cleao" dry aod nrt flrre grained, wit6 a 56111 percentage of particles
ptained on a l0mm. sq. mesh sieve

15.3.1. In order to eosure proper precoating, the binder shall be
, put into the mixer in two shots ,.e., stone and two thrid total quantity
of binder put in when stone is well ccated.

16.0. Pre-mixed Carpet.

lg.l. Preptratton oJ' case, -Before the carpet is appliedto the
existing base, tfue 1ea61 shall be free from dust or caked mud. Where

(l)
(A) Ustng straight run/cut back bitumcn

i. Priming/tack coat.

(a) O.r a water bound mtctdam surtace

(D) On an existi;1g black top surface 
r

2. Carpet

16.3. Materials-Quantity of materials required per 10r q. metrGof roadsurfareshall beasgiveninthe Tablebclow:-

3. Seal Coat

(a) Dry rreas (premixed satrd seal coat)

(D) Wet areas (liquid seal coat)

(B) Using Road Tar,

l. Priming/tack coat

(a) On a water bcund rnacadam surtace

(6) On an existing black top surface

;12. Carpet

(a) 0.18 (12 mm. nominal size)

(b) 0.09 (10 mm.nominal size)

(a) 0.18 (12 mm. asmina.l size)

(6) o'09 (lo mm. nominal size)

Stone Chippittgs in cu. m,
(2\

I
t

0.09

0.06 6.85

9'7s

rz.zo ,ri+.ts
7.3O to 9.75

17.60 to 2t. 5

. Seal c,it c-

| 5.0. Pre-mixed bitumbn citnctelbt

15.1. General*T6is type of road Cttp;t is siriilar to 0remit
macaduq the difference being :-

(a) A mixture ofsal6 and stone is used as aggregate instead of
stone ouly, producing I dense mixture

(6) Seat cxt is nrt necessary, as tls 51q4 used in the mix works
uptrr the surface and f-rrms a seal by itslef.
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16.4. Preparatioroipre-mi* '-The composition of mix shall be as

per paragtraph 714-02 of S.S.R.B., Mechanical mixers shall be

employed. For smatl guantities of wcrk, improviscd haod mixing

drums may be used as directed by the Excctltive Engineer. The binder

shall be heated to the temperaturc as recommended by thc manu-

facturer and mixed until the chippings are thoroughly cratcd with thc

binder.

16'4'1. The premix shall then be emptied on to the stretchels

or wheel berrows and c.lrrieti to the site.

f6'5. Spreading of premix.-lmmediately after apPlyirg the tack
coat/priming coat, the premix 56611 6e spread with rakes to the tlesired

thickness aad tq the cJrrect camb3r, or distributed evenly by means

of a drag spreader. The surface shall then be checked for camber

by means of a camber board and any iloqualities found, shall be

corrected.

t6'6. Rollins.-As sqvl ?s sumcient lengtfi, s4y 15 metrcs of
the premix has beeo laid, the surface shall be rolled with 6 to 8 tonne

powcr roller. Rolling shall commence at the edge and progress

towards the ceotre (except in case of SuPer elevated curves, where the

rolling shall progr€ss from the inside towards the outside of course

longitudinally.

165'1. rwhen the roller has passed otrce over the area, any high
spot or depression which bec,rmes apparent, shall he corrected by

rimlving or ad<ling premix. When this has beeo done, the surface

fiall be rolled to compaction. The rollet wheels are moistcned in
the processtoprecerit fromweathering to wheel and beir:g picked.

16.7. Seal coat. -ln dry areas, a premix sand seal coat shall be

apptied imme.liately after laYing the carpet. The bin'ler shall bE

heited in bciters of suitable <esign, to thc temper:Itu1s lpprepliate to
the grade of bitumen. The aggregites shall be dry anrl suitllly foeated

.to itemprature 6i1seta1 by the Executive Engineer bcfore the same

and, placcd in the mixer of suitable design. Mixing of bin'ler with
aggrcgates to the sOecified proportions shall tre continue-i till the latter

are thcroughly cortcd with $i1"er. The mix sfu:rll b? immediately

traospcrted from the mix'ng plant to the joint of use an'l spread-

uniformly on the bituminous surface to be sealed. As socn as suttci
eiit lergth hrs b:cn covcre-[ with premix rnrterial, the surlace 36.11,

be roll€d with 6 to 8 totroe power roller. Rolling shall be contiaus6

till the prcmix material corrpletely s6als the void io the bituminous
€ourse and a smcoth uniform surface i s obtained.

16.7.1. In wot areas, a liquid c.rat c[ippi11g5 (sst saad) shall be

applie6 im.n:diately after laying the carpet. The binder shall be

hente.l in brilers ol suitable desigl, 1s the temp3rature'appropriate

to the grade of bitumen and spreed on the surflace preferably, using
mechLnical sprayers. Imm?diately follcwing the applicatiqn 6f
thebintler,stonechippingsina perfectly dry condition shall be

uniformly spread on the surface, immediately after the application
sf tfue cover mrterial, the errtire surface shall be rolled with a 8 to l0
tonne road roller

l?'0. Cement Concrete Pavement.

17.1, General. -The cemgnt concrete payement shall be of
designed mix as per para 901'16 of S.S.R.B. depasding upotr the

wheel or other loads comiug on he pawment. Graded concrete

shil h used if so specifled concrete shall be laid on the prepared

base including compaqion and curing.

l7'2. Preparation of swface. -The surface shall be examin€d
for existence o'f srft patches and suitably treated to havc uniform
bearing capacity with rest of the area. The prepared surface shall
conform to the line, grade and cross section shown on plans' aad fs1
this purpose the sub base shall be prepi166 by the oxisting surface

where oecessary aod adding extra materials and consoli4atipg.

l7'3. Where the existing sub base is to be widened, and demcnt

concrete 1e b: laid. 61 tfte eltirc roed inctuding the wideued portion'
every percautisl s6all bs taken to avoid unsightly cracks along the

joo"tiot between the old surfaco and the newly laid strips' For this
purpose a longitudiaal construction joint shall be useful'

17'4. Form work. -All sirle forms shall be of mild steel unless

use of wood, forms are sp:cially pgrmitted. The steel forms shall be

of -ilC steel chanoel section and their depth gq'r31 to the thickness

ofthe pivemeot

17'4'1. The sections sllall have a length ofatlcast 3 metres except

on ourves of less than 45 mctres rad.i us, where shorter sectious may be

used. When set to grade atr,-l stacked in place, the maximumdeviation
ofthe tsp surface of any sectio:1 from a straiSht line shall not exceed

3 mm. The method of conuection betweel sections shall be such

that the joint formed slall be fi'ee from movomont in any directioo.
Thc use of bent twist or worn out lbrms shall nct be perm'tted.

t1'1'2. Tney shall be prqvi'1ed with an emcient looking dwice
Io ensure continuity of line and level through joints and withst€el
pins to hrld thom in p,)sition. Sufficient rigidity shall be obtained to
support the forms in such position during the eDtire operation of
q)mprcting aod froishing that they will not at any time deviate more
than 3 mm. from a straight edge 3 metro inlongth. Forms which show

a variation from the roquirod rigidity or thc alignment and lev€ls

shown on tbe plans shall be rosct or removed as directed. ThelenS[h
and numbcr of stakes shall be s:tch as to meintain the forms at the

conecttine aod gcade. All forms shlll be cloenod andoiled every

time, before they aro used. Forms shll I be set, in advanco to a length
sufficient for at letst one da.y's concreting and shall remain in pcsition
for at lerst 12 horrs after laying of the concret€ or longcr if in the
opinion of the Executive Engineer, it should be nec';ssary.

17.5. Setting Forms,-The forrns shall bo set to exact grace and

alignment at 3J c-n. in alvrnce of the print of depesiting concrete

and checkol wi,h tev:lling instrumonts. Gencrally tho width of
any bay shallnot be more tha,n 6 m. Beloro setting, the forms rhall b€

thoroughlyclelnol aoC shrll be firmly fixeitto prevont displacement

due to, placing and tamping of concrotc. Afror setting, the working
t'adesshallbethrrorgirly oilod beforo coocroto is plaoed against

them.

17'6. Mixins.-The mixing shall be normally done by mecharical

mixer unless hral mixing is pormitted specifically by the Executive

Engineer in writing.

17,7. Machine mixing.--Tbe quantity of matcri:;ls loaded in
the clrumshallnot exceed the ratcd capacity of the mixer. The watcr

shall be added slowly upto the required quandty and the wet mixing
of bath shall ba continued for atleast trvc minutes in the drum, till a
uniform mix of required consistency is obtained such that the mortar
does not tend to separate fronr the co2;rse aSgregate' The entiro

concrete of the batch shall be discharged before the materials for new

batch are changed into the drum mixer shall be cleaned by rcvolving
the drum with plenty of water each time before suspend'r g the work.

17.8. Consistency.-lt shall be recorded in terms of mm or st bsi'
dence of the specimen during the test, which is known as "slump"'

l?.8.1. The followint slumps shall be adopted for different
kinds of work :-
Serial Type ofwork.

namber.

Slumps.
(- ------ J\-

When When
vibrators fibrators
ore used. are not

used'
(3) (4)

Not to No to
exceed exceed
6 mm. 12.5 uor

(2)

Pavements, roads, taxi tracks
and runways.

(l)



17.9. Placing.-Concrete shall be laid in regular bays. The sub-
brse shrlt b: thrro,rghly watered b.:fore laying the concrete. The
entire concrete used in work shall be laid gently (not thorwn) in layers

nrt exc:eCing 15 cm. and shall be thoroughly vibrated by m.'ans of
m:chmical vibiators both interlaid surface by means of mechanical
vibrators till a de.ue cJncrete is obtained. The layers of concrete
shrll be so placed that the bottom layer does not finally get before
th; toplayer is plac:d. Compaction shall b: canrpleted before the

irritial setting starts, i.e. within 30 minutes of aCdition of water to
dry mixture.

17.9'1. D.,rring cold weather concreting shall not !s flene when
the temperature falls below l'25"C. While concreting in monsoon
period, necessary tarpaulines shall be kept ready for protecting

crrlcret€ sJrface, Th: crncrete placod sirrll be protected against

frost by suitable covering, concrete damage(l by frost shall be

removed and work relone. During htt w.:ather precautions

shall be taken to see that the tempsratLrre of wet c;ncrete

does not exceeJ 40'C. Nt concrete shall b: lai'.[ within half an

horr of th; closing time olthe dry, unless p:rmitted by the Exectrtive

Engineer.

17.9.2. When the placing of concrete is suspended, necessary

remcval of laitance and roughening the surface for jointing future
work stall be done before the @ncrete sets. When the work is
reslm:d the previous work must be throughly clea1g6, roughened

watered and a gr6ut of neat cement slurry at the rate of 2'75 kg. of
cem)nt plr sq. mrtre applieC., which will be paid separately.

17.10. ComPaction.-Thc concrctc after laying shall be compactod

by (temfering) with 7'5 cm. wide tamper made of selected timber,

shcd with steel, to ensure a dense homogeneous mass free from voids,

honey combing and surface undulations. The temper shall be shaped

to thg cross section ofthe slab and shall weigh not less than 10 Kg./
m:tre and shall be 60cm.longer than the proposed width of pave'

m3ot slab' The tamprr shell rest on side forms' The tamper shall

be drawn f:rward with a sewing motion in combination with a series

of lifts and drips alternately with lateral shifts of about 2'5 cm.

Compaction by tamping shlll be continued till the mortar in the

mix just works uP to the surface.

17.10,1. Where so specified, compactisn shall be done by vibra-
tion. lnternal vibration shall also be used for compaction ofpor-
tion ofthe slab along the eJg:s, corners and joints and particularly

wben slabs more than 200 mm. thickness are laid.

l7.l}'2. After compaction of the concrete in bays, the surface

level shall be checked by straight edge longitudinally and bytamper

itself transverssly. Any lone spots or depressions shall be made up to
with c?ment concrete by compaction till a uniform surface is obtained.

Ths surfac: may also be checked with a string.

l7,ll. Finishing strface.-The finish shall be Produced by smoo-

th:ning b:ard f.rllowing tho tamper or by wooden flats, the

workmen sitting on a platform spanning the slab width ro as not
to disturb the finished s6rface ofcoocrete.

17.12. Belt finisi.-This produces a surface similar to float finish.

The b:lt usually crnsists sf a piece of canvas 15cm wideand 100 cm

longer'than the width of the slab, having wooden handles at each

end. The process consists of a preliminary stage when the belt

shall be drawn slowly across by I ssries of lqlg strokes and finallyby

sbort strokes with rapid advance, intermediate stages being used as

decided by the Executive Engineer.

17.13. Broomizg. -When desired by the Executive Engineer lo

have a roughened surface, this shall be accomplished by broominS'

The finish shall be carried out bY stifr fibre brush having a long

bandle attach:d to it, drawing it transversely 6ersss the slab or
across hatf width from either side of the slab. Thc finish shall be

garried out after the surface is slightly set.

t4i

17, 14. Curing,-The curing shall be done for a minimum period of
2l days and ponding of water shallbc done during that period
wherever it is possible to pond water.

18.0, loints in cement concrete pavement i

18.1. General.- Atl joints shall be constructed true to line with
their faces perpendicular to the srrface of the pavement. Joints shall
not vary more than 6 mm.from a true line, or from their designa-
ted position.

18.1.1. The surface ofthe pavement adjacent to all joints shall be

edgsd to a radius of 6 mm. The surface across the joints shall be
treated with a 3 m. straight edge as the joints are finished and any
irregularities in excess of 3 mm. shall be corrected before initial set

in the concrete takss place.

18'1.2. Thejoints shall be formed by inserting the web of a " T "
iron section or any other suitable device with oiled su.rfaces into the
concrete whenthe concrete is stiff enough to receive the "T " iron,
etc.

18.1.3. The " T "ironoranyoth3r device adopted shall be taken
out carefully in such a way that it will not slump and close the slot.

18.2. Transverse eypension joint.-Traosverse expansion joints
shall b: of the preformsd type and shall be constructed at right
angles to the centre line of the pavement, and shall extend to the
full width 6f the pavement. The spacing of the joints shall be 27 m.
for pavementof l0cm. to l5cm. thick and 36m. Ior pavement
20 cm. thick or mrre whgre so stipulated, transverse erpansign joints
shallalso be provided withdowel bars.

78.3 Transvers e contractio n joint. 
-Trartsverse contraction join ts

shall be formod by a groove at the top of the slab. The groove
shall be 13 mm. wide at the surface and l0 mm. wide at the bottom.
It shall extend verticptly down wards from the top to a dcpth
equal to the depth of pavement. The joint, shall be located at
6 m. or 5.4 m intervals, depending on whether the expansion joint
spacing is 36 m. or 27 rn. respectively.

18.4 Transverse constuctton ioirrrs.-Transverse construction j ci nt
shall be made at the end of each day's rua or when unavoidable
interruption of more than 30 minutes in the concreting operaticns.

18.4.1 Transverse construction joints shall be plain butt joints
and formed so as to make 4 salb at least 3 m in length. If this is
not prssible, thej rints shall be formed at the preceediog transverse
expansion or cf,ntractionjoint location. The exposed face of the
joint shrll bo printod with approved guality bitumsn before con-
creting the adjacont bay. The spacing of subsequent transverse

contractionjoints shall be m:asured from the transverse constfucticn
joint last placed.

18.5 Arrangement of Transverse ioint. - The transverse joints on
each side of a longitudinal j oint shall te of the same type a r d shall
be in line with each other and not staggered.

18.6 Longttudinal ioints. Longitudinal joints shaii be plain butt
joints as per details for transverse corrstruction joints.

18.7. Installation of Transverse Expansion ioints,*The ioints shal '
be set to the required line and grade and shall be held in the r6grlired
position, during the placing and finishing of the ccncrete, by se6-

uring stakes or other suitable device. The joints shall be vertical
and no ioini shall deviate more than 6 mm in the horizontal align-
ment either way from a straight line. The lower and the top 

"tlc..:sshall be cut to conform to the prescribed cross section of the b;re
and the crown of the slab respectively.
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'.5... t'ilimg o; ioints z

\8.3.1. Pre-formediointfiller'- It shall confcrm -to 
I'S' 1831ir961,

,rr"iilf"lt*s Jfturr ut zo mm or 25 mm as specified and shr ll be of

-u*i-rm uvuilable standard length'

lg.g.l. Duriog the casting of the slab the premoulCed je irit fillcr

rh;ll';;'J"*d accurately in position against ths finishsd end of

"ii"riJ"'rf"U. The filler shall remain 20 mm below the top sur-

i""r .i i. pevom)ut un6 3fuall extend upto the sub grade'

18.8.2. Scaling compound' -After the curing period is <'ver tha

t"i;;1;;;b-ove filler board shall be cleaned thoroushlv as dire'

'";;Jfiih; Executive Ensineer' The joints shall be filled with hot

li*':f";;l*::",Tx"'Hi"fr 'LTi$:1tr'l"T;t.,:"';ir"r-T;;
;.il;;y petroleum oils and grade B (Jets fuel resistant) for

il;; *o.tru.tion sf runwals for jet aircrafts conforming to

r.s.1934/1961.

19.O. Miscellaneous 
"

19.1. DrY Stone Pitching :

Preparation of surface'-The sides ant bottom of earth work to

U" oitA,il tf,rll te broue:lt to the required-shape and gradicnt and

Ii"ii ut *rp.aed to a form and eYeo surfac€'

lg.t. Pitchin*.-Pitching shall b e of 22.5 cm depth ullsss sp6cifistl

otneiwise. Profiles shall frst, b" put up by means of p'egs ap6

ffi;;; by placing stones, at intervals of not- more than I5 cm'

si}!. rtt ri,nen bJlaid closelyin position in between the profile

;il'i,[iy embedded with joints staggered with exposed faces true

iJfio., gradient and in uniform slope throughcut'

19.2.1. Cross bands of approximately 22.5 cm wjdth through

Uoni.tor"t equal to the full depth of pitching, shall be provided

ii"" i"i.nn..f of approximately 3 m centre to centre both lcngitu-

dinally and transversely'

l9.Z.Z.T:nr- interstices between adjacent stones shall be filled in

with-rfones of proper size, well driven in with drow bars to ensure

,iJfii pr"tiog and ccmpleto filling of all interstices. Such filling

;ilii 6" carrled on simultaoeously with the placing in position of

ii.," iur". stones and shall in no case be permitted to fi ll ttehind

"i".f 
rirOging shrll be done with the largest sized chip practicable

"""n "nip 
oeing w:tl driven home with a hammer so that no chip

;;;tribi" of biing picked uP or removed bv hand'

19.3. RePairing to Pot holes'etc.'

19.3.1.In water twund macadam.-The top holes (or ruts) shall

t" i"t O a rectangular form with vertical sides and filled with new

il"iJU. of tn same kind of which the carpet is made, well rammed'

I"ig;O, blinde'l with fins and agein welt rammed' The finished

t"*""" shall cnnform to the corltour of the road surface'

19.3.2. In macadam bound with tar or bitumen or in w .ter bouncl

macadam perior to surlacc dressing'

(a) The pot holes (or ruts), shall be cut as nearly square'or

rectanguta, ai possible, the sides being cut vertical. The holes shr ll
itt"n U" painted with the bind". indi.uted and filled with aggregates

pr"riootiy coated at the rate of 68 kg' of binder per cu'm' of stonc

itr" rir" of the aggregates dapending upsn the size of the pot holes.

(D) The pre-coated metal shall be rammed in layers of 25 mm at

atime (the rammer being dipped ir water from time to timc so that

the coaied metal may not stick to it).

(c) The surface shall then be finished slightly raised, say at

least aLout 6 mm to allow for subsequent settlement under traffic.

(d) After replirs, the pxtch shell be given a seal cqat apd blinded

witb 12 mm chippings aqd well raslqle{,

20.0. Measurenenls and Rutes i

20.1 General, A reference shall be mace to thc following l'Se

code of Piactice.

I.S. l2oo (Pprt XVII)/I969-Method of m€asurement of Builuittg
and Civil Engineering work - Road work including Air frleld pave'

n:ents.

(a) Dimensions shl.ll be measured to the nearest 0'01 metre'

Wh:re the thickness is less 20 cm., thickness shall be measur€d

nearest 0.C05 metre.

(6) Areas shall be worked sut t6 the nearest 0.01 sq.m' and

(c) Cubic cunterrts slull be llcrkcd sut t6 the nearest 0.01 cu'm'

20.2 Coll.ection of mqterictls, Alt the items except pre-moulded

bituminous j".int flller shall be mei.sured in cubic metres. Pre'

moulded biturnln.tt joint filler shall he measured in sq' metres'

20.2.1. Measurtments shall bc takcn in bottom-less boxes or
mJasuring boxcs cr inlstacks preputet', on level ground for itemr
measured in metres c.losell packed'

20,2.2. lVhile no c.rmpaction is necctsary by ramming, shakin8

or hammering, no attempt at loose stackir-rg shr.ll be parmitted.

20.3 Rood worlc gcilerolly i

20.3.1 Measurements shall bc takcn of the net finished nork
except w:rare rates are proviie(i fcr sprci d thickess, in which case

spread thickness shall be mcasured.

20.3.2 Measurements for finished work which "Material and

Labour"rates are to bc paid,shall bc takco in two stages, measure
ments of road aggregates in stacks and measurcments of the com'
pleted work, The farmer is necessary to ensure that the reguird
q lantitirs of road aggregates havc actnirlly been ccllected and are

of th: sizes stc., indicatsd. The first set of measurements shall

not, hrw:vsr. absolve the contractor frc m the responsibility of con'
fofming t6 th3 rsq tired specification an I dimensions' etc., and plq-
visi,:n of m rre mrterials if neccssary to make up the thickness. etc.
indicated without any extra charge to Governrflent.

20,3.3 Spread thickness (i.e., thickness before consolidation
shall b: chrck:J from the net qdantity of Materials m:asured, dividcd
by th: s-ro:rficial area over which the materials are spread.

20.1 Cottsolidttion by htnd ramning. - Rate for hanel ramming
road surfaces shall enly be allowed when whole consolidation is

crrried out by hand ramming and this m)thod of consolidation is
sp:cially ordered in writing by the Executive Engineer. fland ram'
mingcarriedoutin angles, edges, etc., where a roller can not be

wo,ked is included in rate lor rolling.

211.5 Formation, Sub Grde, Berms, etc. Rough excavation, dis'
oosal of spcil, surface dressing, filling, forming emtrankment to
requrred profiles, digging side drains, excavating and filling coft
F aces with approved soil etc., shrll be paid for under section "Errti
rvorktt

20.5.1 Trimming bcttom of rough excavation to required leve ls
camber or super elevation, etc., including throwing trimmed spoil
clear ofroad etc. shall be paid for under items cf preparrtion ofsub-
grade provided in this secticn.

20.5.2 keparation of sub-grade shall be meesured in squcre
metres.

20.5.3 Watering and rolling formation, etc., if ordered shall bc
pr. rd for separately.

?O.6 Soling.- Soling slall be measurgd in squafe mettis rf
the ate.r coY9red,
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N.7 Water bound macadam.-This shall be measured in- square
metres. The thickness measured shall be spread (loose, i.e.. thickness
before consolidation), The rates includes forming clay puddle
bulds (retaining fillets) on both edges of spread aggrdgate.

20.8 Preparation of surfaces priot to application of prlmer, etc.--
This shall be measured in sq. metres of the area covered. Priming
surfaces shall be nreasured in square metres of the area covercd.

20.9 Swface dressiry.-The measurements shall be taken for the
finished work in squate metres. Filling ru pot holes and preparation
for surface prior to surfacing shall be paid 'for separately. Priming/
'ack coat, if indicated shall be paid for sepalately.

20.10 Pre-mixed carpet.--The measurement shall be taken for
rhe finished work in square metres. Thickness of the carpet shall
,e the ruling criterion for payment. Preparatisl.of surface and
priming/tack coat shall be paid for separately.

2}.ll Pr*mixed bitimenlTar macadsm.- The measurement shall
be taken for the finished work in sq. metres. Preparation of sur-
face and priming/tack coat shall be paid for separately.

20,12 Pre-mtxed bilumen concrete.-The measurement shall bc
taken for the fioished work in sq. metres. Thickness shall be the
ruling criterion for payment. Preparation of surface and priming
tack coat shall'be paid fcr separately.

20.13 Seal coar.-1,{easurement shall be taken for the finished
work in square metres.

20.14 Concrete pwing. - For measurements and ratcs refer to
section "Concrete" Joints in concrete roads. etc., shall be measured
in running m3tres. The rates given in items include for any extra
ftrrm work if reQuired to fi;rm joints No deduction shall by made

for concFte for the space taketr up by cotrtriction @ummy) and
construc{i()n joints. D :duction shall however be made for expansion
joints. Surface finishss shrll be pnid for separately.

20.15 Screening road mttal, erc. -- These shall be measurcd in cubic
metres.

20.16 Breaking stone, etc.-This shrll bc measirrcd in cubic metres.
I he ratl.s include rem3ving the broken stone to a distance not ex-
ceeding l!00 matrcs (from the crusher if a crusher is used) and stacking
inreg-rlar stacks flor measurements. Measurement shall be taken of
the stecked mlteriats after breaking. The smaller stuff produced
in brealing or crushing is not to be screened out unless ordereC.
If ordered to bs screened, screening will be paid. The rates are
not applicable i[ stone for breaking is supplied by the contractsr.

20.17 Dry stone pitching.-The measurement of the finished work
shall be taken in sq. mctres. The area of pitching for drains shall
trcelculated by multiplying the perimetre (bed width plus side slopes)
bythelength of the pitching. The rate shall include materials and
labour involved in all lhe 6perati6ns.

20.18 Repairs to surfaces o/ Mrcadam "roads.- (Any gradtcnt).-
The rates for scarifying by power are applicable for areas amounting
in the aggregate to 400 sq. metres or over within a radius of I 12 km
unless in the opinion of the Executive Engineer the exigencies cf the
site preclude the use of power scarifiers. In each an event the Exe-
cutive EnEneer will issue a written order to this effect and the rates
for picking by hand will be allowed.

20.18.1 The items for scarifying or picking up inctude raking
over and grading the broken up surfaces to the proper camber etc,,
as required. Any gravel, broken stone, etc., required in addition
to the materials obtained from scarifying or picking will be supplied
bythe department or will be paid for under "collection of materiats"
(ao n:rseretr b;frre sprerJin3) as or'Jrred,

t44

20.18.2. The measurements fcr spreading are based on the thict.
ness of unconsclidated brokco stone if0.7 cu.m. ofstacked gravel or
bloken stone is spread over 10 sguirre metles payment for spreading
is to be on the basis of 7 cm. thick.

20.18.3. The rates for pot holes not exceeding I sq. m. each appty
to repairs carried out in connection with rcpainting. Any pot
holes less than 0.1 sq.m. will be paid for as 0.1 sq.m. Repairs to
pot holes and patches exceeding I sq.m. each and .'Aggregating

40 sq.m. or more within a radius of ll2km. whether carried out
in connection with repainting or not will be paid for at the rates
for ordinary work. When the area ofsuch pot holes patches aggre-
gates to less than 40 sg.m. within a radius of 112 km. 20 per cent
will be added to the rates for ordinary work.

20.18.4. Breaking through macadam surfaces for pipe trenches,
etc.,shall be paid for under Section ..Earth work". Making good
3uch surfaces shall be paid for at the rates for ordinary work or for
pot hrle and patch repairs according to the area made gcod.

2l.O l|/orkmanshlp and Trffic Dtversion.

21.1. General, - r\ll roads, etc,, shall be constructed to the widths
alignments, cambers, preper elevations and gradients, etc., specified
o.r shown on the drawings. Where road is required to be opened
to traffic urgently, wrrk shrll be carried out in'convenient completo
s€ctions as directcd by the Executive Engineer.

21.2. Vatching.-The contractor shall be rcspensiblc for thc pro
per ligiting, wrtching, provision of barriers and protection of all
unfinished sections of the road and for the safety of the travelling
pgblic.

21.3 Diversion -Where practicabls, the contractor shall con-
struct temprrary diversion ways in advance of taking up of tho road
wrrk and regrlrrly mrintain for so long as required in a satisfactory
c)nlitiorr to the approval of Bxccutive Engineer at his own expense.

21.4 Sign boards, barriers, etc., shall also be provided by thc cont-
ractor at his own expense. Care shall be takcn to intcrferc as little
as prssible with th: trafro and the contractor shall facilitate the
p$sag3 of tramc wl-r:re no diversion is provided. Only such lcngth
shtll b: taken up rt a tim) es crir be consolidated thg same day.

Ackrowledgment,

(1) National B.rildings Organisation-Section 3l-Roads and
Culverts -Draft Standard Specifications.

(2) Madras Highways Manual, Yol. I'-Standard Specificatioo
or Road aod Eridge Construction.

Ernlct Frou I.S. 2386 (Plnr I\4, t963,

Methods of test for Aggregates for Concrete.

Pa,nr W-MrcHANrdAL PnopBnrtes,

4. Determination of aggregate impact value,

4.1. Obiect.-This method of test covers the prccedurc tbr dctcr.
mining the aggregate impact value of coarse aggregats.

Nore.-The " aggregate impact value " gives a relative measur€
ofthe resistance ofan aggregate to sudden shock 6r impagt, whicb

in some aggregate differs from its re$istange t9 g sloy cix6ptesly,
load,

t
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1.2. apporalus.-1tr, appaiatps shall consist of tbe lollowirrg :-
(a) An impact testing maphrne of tte generat form shown in Fig.2 and complying with the followlng !-

LochtNc, prsr FCF PTELeASe
ffi.

A O, UST DLE SlO?
FOA RELEAsEMEC HA NTS M

LITTING
H ANDLT
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CYLINDRICAL STSEL
CUP lNNER SURFACES
CASE HABDENEP

CIACULAA OAIE

ALr o'PrENarDiI$ tr' 'MM * ''

__41 .#tr

r\a2 AGGAEGATE tM?AC't rEsT M dc, lJ INE

(1) Totat weight not more than 60 kg. nor bss thin 45{14g.

(2) The machine shall have a mdal baso woighing betseen 22
and 30 kg. with a plane lower surface of not less than 30 cm, dia-
melcr, and shall be supported on a level and plane concrete or stone
block or floor at least 45 cm. thick. The machine shall be prcvented
from rocking either by fixing it to the block of f,oor or by supporting
it on a level and plane metal plate cast into the surface of thc block
or floor.

(3) A cylindrical steel cup of internal dimensions-
Diameter-l02 mm.
Depth-50 mm.

and not less than 6.3 mm. thick with its inuer surfr.ce case hardened
that can be rigidly fastend at the centre of the base and easily
removed for emptying. 

,"-

(4) A metal cup or hammer weighing 13.5 to 14.0 Kg. the
lower end of which shall be cylindrical in shape, 100.0 mm. in
diameter and 5 cm. long, with a 2 mm. chamfer at the lower edge,
and case hardened. The hammer shall slide freely between vertical
guidcs so arranged that the lower (cylindrical) part of the hammer
is above and concentitic with the cup.

(5) Means for raising the hammer and altewing it to fall
freely between the vertical guides from a height of 380 or 5.00 mm
and the test sample in the sup, and means for adjusting the heighi
o11a11 vithina 5 mm.

46G3A-19

(6) Moans for supporting the hammer whilst faste'ning or
rernoving the cup.

Norr..-Some means for automalically recordirg lhe number of
blo*s is desirabte.

(6) Slevesr-The;t.S. Sieves of sizes l2j5 mm., l0 mm. and 2.36
mm..

(c) Measue.-A, cylindrical metal mearure, tareo to thernearest
gram, clsufficient rigi.lity to retain its form under rdugh usage,

and of t he following internal dimenions :-
Diameter-75 mm.

. Depth -50 mrn.

(d) Tanping Rod.-A straight metal tamping rod of circular
cross scction l0 mm. in diameter and 230imm. long, rounded at

one end.

(e) Bal anc e.- A.balance oScapaeity notr less tsaa.l00 g. read able
and accurate to 0.1 B.

(fl Ove n.- A well-ventilated own, thermostatically controlled
to maintain a temperature of 100o to I t0 oC.

o
4.3, Preparation of the Test fumple.

4. 3. 1 . The test sample. shalt consist cfagregatg the whole of which
passesa 12.5 mm. I.S. Sieve and is retained on a l0 mm,I.S. Sieve.

It
A



4.4. Testprocedure.

4.4.i. The imapct_maghine shall rest without wedgirg or pacting
uponthelevel plate, blockor floor, so that it isrigid andltehammci
guide columns are venlcal.

fhc aggregate comprising the test slnaple Shalt be OlieO ii ah ofco
for a period of four hours at a temperature of l(X). to ll0 "C.aod
cooled.

4.3.2. Tbe measure shall be filled about one-thrid full with the
aggregrate and tamped with 25 strokes ofthe rounded trd ofthc
tamping rod. A further similar quantity of aggreg3te shall be atlded
and a further tamping of 25 streftss giysa. The measure shall finally
be fiUed to over-flowing, tamped 25 times and the surplus aggregate
struck off, using the tamping red as a stright-edge. The net wci3ht
ofaggregate in the measure shall be determined to the nearest tran
(weight) and this weight of aggregate shall be used for the duplicate
te$t on the same material.

llo
4.5. Caiculatiotii.-thc ratio of the weight of fines forineO to tha

totat semple *ieght in each t€st shall be expressed as a percentage
th result being recorded to the first decimal place-

Aggregate impact value :B/Axl00.

Where B:Weight of iraction passing 2.36 mm. LS. Sieve, and
A:Weight of oven dried sample.

4.6. RcprttWof results.-The mean of the two results shal b6
rcportodtothe nearest whOlo number as the aggregate impact value
et ttc tct$ed Daterial.

5.3. Tcstfor Abrasionof Coarse Aggregates bythe use of Los
Argchs Mtchinc.

5.3.1. A2puatu.-The apparatus shall consist of the following,.-

(c) tros Attgdes machine.-The Los Angeles abrasion testinn
reechineconforming in all its essential cbaracteristicsto the desig.
shorn ir Fig. 3 shall be used. The machine shall consist of a hollow
stoel cylinder, closed at both cnds, having an inside diameter of
700 mrr.and an inside length of 5fi) mm. The cylinder shall be
mounted on stub chafts attached to the ends of the cylinders but nol
cnteringit, and shall 6.5eunted in such a manner that it may be
rotetcdebout its axis in a horizontal position. An openiDgiD the
cylndcr shall be provided for the introduction ofthe test sample
The cpeni[ slull be closed dust tight with a removable cover belted
inplece. Ihe cover shall be so designed as to maintain tha cylitr
dricd contour of theinterior surface unless the shelf is so located
that the charge will notfall on ths coy91, or come in contact with
it during the test. ' A remcvable steel shelf- projecting radially
88 mrn into the cylinder and extending its full length, shall be
mount€d along one elemeot of th& interior surface of the cylinder.
Itcshclfshall be ofsuchthicknessaodso mounted, by bolts or
othcr opprovcd means as to be firm and rigid. The position of the
5helf shall bG such that the distance from the shelf to the opeaing,
rtrcasur€d along t.ic circumstatrces of the cylinder in the direction
ef 1glx1ien, shall be not less than llJQ 66.

4.4.2. The cup shrll be fixed firmly in position on thc bacc of thc
machine and the whcle of the test sample placed in it and compoctcd
by a single tamping of 25 strokes of the tamping rod.

4.4.3. The hammer shall be raised until its lowcr fecc is 380 mm.
above the upper surface of the aggregate ia the cup, aud allowcd t6
fall freely on to the aggiegate. The test sample shall bc subjectcd to
a total of 15 such blows each being delivered at an interval ofnot
less thao one second.

4.4.4. The crushed aggregate shall then be removed from the cup
and the whole of it sieved on the 2.36 mm. I.S. Sicve until no further
significient amount passes in one minute. The fraction passing the
sieve shall be wieghted to an accuracy of 0.1. g. (Weight B). The
fraction retained on the sieve shall also be weighted (Weight a1 an6
if the total weight (B C) is less than the initial wieght (Weight A)
by more than one gram, the result shall be discarded and a fresh test

Eade. Two tests shall be made. , b
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. ExrRAcr Fonu I.S. 23g6 @lnr I ) tgOf .

Methods of Test lor aggregates for corrcretc.

panr I-panrrcr.a SrzE auo Srurr.
4. Determinatton of Flakiness Index.

4.1. Oblect.-This ms1166 of test lays down the prooedurc for
determining the flakiness index of coarse aggregale.

Nom.-The flakiness index of an aggregate is the perceategc by
weight of particles in it whose least dirnension (thictncss) it tcssliri,
thrs6 ffihs of their mean dimension. The test is not ap2licabtc to
sizessmallerthan 6.3 mur,

4.2, APparatas. -The apparatus shatl *or1r, of the followil3:-
(a\Balance.*The balancc shall bc of sufrcieat crpacity rad

3ensitivity (see 4.4.3.) and shall have an accuracy of O.l por qrt ef
the weight of the test sample.

Mctal gauge.-The metal Bau3e shall bc of thc pattcra tbil ir
Fts.

Slleyal.-IS Sieves of sizec showa io Tablc V.

Slze olaggregate.
r-__--!_--_
Passing through Retalned on

I.S. Sieve I.S. sieve.

(r) Q)

Thickttess
gauge..

Lenggh
Gauge,.1,

(3) t4)

25 rnm

20m

16mn

12.5 llnr

l0 nm

20 nm

16mm

12.5 mm

l0 mm

6.3 mm

13.50

r0.80

8.55

6.75

4.89

40.40

32.40

26.s

?4.2

14.7

Size of aggregate.

Passingthrough R";:;i;
ISsleve. IS Steve.

(l) (2)

63 mm 50mm

50 mm 40 rnm

40 mm 25 mm

31.5 mm 25 mo

Tarr,r V-DmBNsroNs op TIrrcRNEss AND LEMIIfl oArxlt!.
(Clauses 4.2., 4.4;1., 4.4.2, 5,2. and 5,4.1,)

rltir dincnsion is equal to 0.6 times thc mean sieve size.

*ftirdimcnsion is equal to 1.8 timcs the 6eao sieve size.

4.3 Sanpla.-A $rantity ot aggregito $all bo ta,ten suflclcnt
to provide the minimumnumberof2fi)picces of any fraction to
be testcd.

4.1. Procedure-

1.1.1. Stevhg.-The samplo shall be cieved in accordance wittl
thc nctlcd dcssrlbcd in 3 with thc siove! rpecified io Table V.

1.4.2. Scpootlon ol lloky Motetiar.-Each frac: on shall bs
trrtcd in tura for thickness on a mctal gauge of the partern shown
ir Fig. 2 or ia f,u11 on siq\res having elongated slots. The width
of th:slrtucedinth:gaugeorsievo shalt be of the dimensione
cpocit:d in Col. 3 of T.lbl: V for the appropriate siz: of materials.

1.L3. Tctghlq of laky ,tuttctlat.---The Total amount passing
tl3 tlu3. ihll be Wei8hed to ao acsuracy of at least 0.1 per cent
of rbc rcigbt of the test ra,mple.

4.5. Repoalng ol Resuhs.--:Ihe 0akiness index is the totag
weilbt of the m.teri,l passing the various thickness gauges or
rievcs, cxt tuscd ts a perc:ntage of the total weight of the sample
Putcd.

Thickncss
gauge..

(3)

nrl

3990

27.N

19.50

16.9S

Lcafth
Gaygc.{

u.o
tt.r0

(4)

a

466-3A-l9A
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Norrz.-The use of the shelf of wear'resistant steel, rectangular

in cross section and mountcd independcotly of the corer, is pre'

i""rJ. no*.uer, a shclf con$sting of a section of rolled z'rgle

properly mounted on the ioside of tbe clvcr pl4te, m 'y be used
-profiA"Otn"direction 

of rotation is suchthat the charge will be

caught onthe outside fape of tho angle.

(a) Sieves.-Tbe 1'70 m. t.S. deve.

5.3.2.1. Tte abrasivc charge, depending upon the grading o1

the sample as described iq 5.3.3. shall be as follows"-

Grding, Number ol Weteht of
spl9res. . chargz

g.

A 12 5,000 + 25

B 11 4,581 * 25

c 8 3'330+20
D 6 2,500+ t5
E 12 5,0(nt 25

F 12 5,fl)O a 25

c 12 5,fi)0- 25

5.32. Abrafie clwrge*-Thp abrasive chargc shall consist o;

cast iron sphcrcs or stecl spheres af'proximatcly 48 mm' in dia'

t ocr andeach weighiog bctwoen 390aod 445 s'

tF-

GAS r.1
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5.3.3. Test Sampte'"t\c testiiahde shatl condst ol ch o

aggtegate which his b:en driu{ in aordvea'at l'05" ts ll0o C fo

siUltta=oriaffvcm;tant woilht iod shall ccnfond to ooo C thc

er"iogt th.rrt in Table lI-' Th: grading or gradin5 wodshh bc

t-hoso mo3t n:arly repr;sentiB th: sgregfie furnirhod for thc

work.

Nors-It is recognised tnat diff;r:nl s)'c'ificatioo lftnhr hty be

required for gradings E, antl G rhan for A,B,C, dtdb' [t lr
uri"A tfnt iovlstigatioos bl conC rc:ed to d:term ne tho ndat ion'

Jifp, tt any, whictrexis:s b?tw3ci r':gults foi thesJ ooars 4drs

"ring 
tf,i lOlOC g sr.oples 8!'l ths f,oor oo:c utiry tlo 5000I

saiuptes.

TlrLs II-GRADINGS oF Trsr SlxPtc

t19

E)rrr,ACr Fnou I.S' 2386 (PARr IID, 1963'

Malols of test fot aggrcgates Pr concrcte'

PART-IIIJPBCIFIC GRAVITY, DENSITY, VOrDS ' 1

- - AnsonprroN AND BULKING' "1 i

2, '.Daanfrutbn o1 spcific gravity an4 water absorption'-

2.1. Ohbct:-This test covers the proccdures for determining tLe
spccifc 6zvity, apparent specific gravity and water absorptioo or
aS$clrtes.

Note. l_Titer main nethods are specified for use accordilg,f!
*,t"inet ilr"iL of the 

"ggr"g^t" 
is laiger than 10 mm' (Meth4l)

bctffi iii tnm. and l0 tm.-(Method I - or II mav.F ]'9-"91^i91
srmllcr than l0 mm. (Method ltr). An altemate method (MGrBoo

V) is also pcrmitted.

IVor, 2.-TltG watcr sbsdptiod teot will not always be reproducible
,ilh aBraFtcs of high porositY.

2.2.1 AFDararus-The apparatus shall consist of lhe following :-

(a) Bahncc.-A balance or scale of capacity not lessthan 3 Kg'
ana i&uroic iJo'i er.;;d ;t;;;h a1vp6 and thqqp as to permit

t" ilrl iiilli iintiiiingiiiJ sampte to 56 suspended from the bearn

and nieighpd in water.

$) Owrt;-A well ventilated oven thero- ostaticallY controlled' ttr

maii,:t'aio iiimpcriture oi too oegree to 110 degree c'
(c) A wlre basket or nct tnorethan 6'3 mm' t*l'9,11rytl9[,1t*

cood6;of Anrrcnient size, preferably chromiumplated and pousbeo

iiiit.i ii"tii*'io:f tl,iir"[ ittoo o'ie *ittimet re for suspeodins
it from lhc balance.

(O A stout walert'ght container in whicb the basket rnav'bc
frocly surpcndcd.

(c) Two dry soft absorr'rnt cloths each not less than 75x45 cm'

(D A rhailowtray or'area nct less than 650 cm'z

(r) \n ainight g, rr 116q1 of capacity similar to that of t he bar! e1

2.2.2. Sdate.-A sariple of not less than 2,000 g' of the agfegatc
rhsll bo tcstod. Aggrejttes which hlve been artificially heated

shalt not normally be used. tf such mrterial is used the fact sball bq

stated,inthercport. Twotests strall be made, and it is recomroendcd

ibat the two samples shruld not be tested concurrently'

2,2,9. Tett Ptoccdwe.-The sample shall be thoroughly rivashed to

rtrhorrc6mr prrticles and dust, drained and then placed in the wir3

bashcr ar imn:rmd in distilled wrter at a temperature between 22

Ccjre and 32 dc$ec C with a cover of atleast 5 cm' of water abova

lhp top of th€ basket.

BxlaAcr or I'S. 386 (PARr I[) 1963'

2.2.3.l. knmodiatety after immersion the entrapped air shrll be

rernovcofromthesamplebylifiingthebasketcontainingit25mm.
abovcthcbaseofthgtankandallrwingittodrop25timosatthG
ratc of obout one &op per second. The basket and aggregate shall

a.."in comptetley irirmorsed during the operation and for a period

of ?4*l12 bours afterwards.

z.Zi.Z. The basket and the sample shall then be jolted and weighed

rrwoterat temp3rature of 22,1egre: t: 32 d:giee C' If it is nesessary

ticm to be transferred to a differenl t ank for weighing, they shall bc

jortca zs tirnes as described abcve in the new tank before weilhing

@srAt).
z.i.i.i. T[c basket and the aggregite shall then be removed' fron

thc wacr and allcwed to drain for a few minutes, after which tht
aggrcgatc shrll b: !::rr,ly em2tied frrm the brsket on to one of t[G

Cri Aotmt, and th: empty brsket shrll bi returned to the watcr
joitcC zS timps and wpighed in water (r+'eight A2)'

Sleve slze
square hoh.

Pa$ing Retain:d on

. 11gtr liln

'8o 5l
63 50'JO 4C

fi) 25

2520:
m 1L5

12.5 t0

lo 6.3

a.? 4.75

4.75 2.36

ABCD

(Ckuso 5.3.3)
,eightng of test nmple lor Grade

FG

2600.

2500.
5Cm. 5000.

tmr f,ro.
5d00p

1200

1200

1200

1200

2500

2500

2500

5000

5.3.4, Pro&ilures'-

5.3.4.1. The test sample and th abrasivc charjo shr[ b! phcd
,. ti" fos Angeles abrasion test machine and thc ldhc tota6ag
'"i 

" 
rp*o of 20 to 33 rev'7min' For gratlings A' B' c sod D' thc

;At* shall be rotated'for 500 revolutions; for grafing Brp

""0 
b it shalt be rotated for 1,fi)0 revolutions' Thc machine shr11

Ue so 6riwn aod so crunter balanced as to maintain 1-s1tsl1nttAtf
orrifori puript 

".al 
speed. tf an anglo is usqd as the shclf, tho Machinc

.i"if"i" i"oi"a in such a direction that the caught is in tho outsids

;;;* of the angle. At tlrc completion of the test, lhc rnatcrial
, ,i"riu" rlischsrgod frrm the machine and a prelintirulii sgfatbtioo

Jin" r".pf" made on a sieve coarser than the l'70 mm' I'S' Sicvc'

iie n"er portion shall then be sieved on a l'70 t1'I'S' Siove in lhc

minner iltrsoribed in 2'3 of part I of this standard'

5.1.+.2. The mater ial coarser than the 1'70 mm. I.S. sictt shdl bc

qrashed,dried in'an ovenrat lO5dcgree to ll0 degrees 16 a substantialy

L iii"t weigtt, and accurately weighed to the trear€st Sram'

"Note.-Attention is called to lhe fact that valuabb infotmt&n
qrocerning the uniformity of the sample under test rnay bG obtainc.6

tv determining the loss after 100 revolutions. \Yhen tliis dctcimina-

ti,on is made, care should be takon to avoid loss of aoy pert of the

sample ; thp enrire sample including the dust of abrasion, chaU bG

retuinpd to the testing machine for the co'mpletbn of ttc lcst.

5.3.5. Reprting c Reslrs.-The 6ifferent between the origioal

weight and thp final wieght of the tesl sample be oxpfccscd 4 e Dcr-
..ot"ge of tho origiaat weight of the test smaplo. tbis vrfire ttr11

be reportoa 8s ahe p€soeotage of near.

I Toloratrco of 12 per cont poroltctl.
f .-]1

1

t

.l
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2.2.3.4. The aggregate ptaced on the dry cloth shalt bc gently

rurface dried with the cloth, transferring it to the second drycloth
when the first will romcve nc further mcisture. It shall then be

apread out not m)re thao otrc stone deep on the secrnd cloth, and

lcst exFoseal to the atmosphere away from direct siinligbt or any

other source of heat for not less than l0 minutes, ot until it appears

to be completely surface dry (which with some aggregates may rake

an hour oi more). The aggre3ate shall be turneil over atlcast once

duringthis period and a gentle cument ofunfteated air may be used

after the first ten minutes to ao@leratethe drying of difficult aggro-

atos. The aggreglte shall th:o be weighod (weisht B).

" 
IVore.-If the apparent spccif,o $avity only is required the oPrs-

tbns described in2.2.!.4. may bc omittcd.

2.2.3,5. The aggregatc shall theo be placed in the oveu in tho

shrltow trey, at ten:?raturc of 100 degree to tlO delroe C and

mdntained at this temp3rature for 24-ll2 hours' It shall then be

rem)vd fromths oven, crrled in tho air-tight containor and weighed

welght C).

2.2,4. Calculatlons.-Spcciic Esvity' apparent specifc gravity

aod water absorbtioo shall bc calculated as follows :-

Specific gravity; c
B-A

c-'A
Water absorbtion (per coot of dry weight) 100 (B- C)

12.3.2. Sample.*A sample of about one Kilogram of thc aggp3ate

hall be uscd. Aggregatcs tvhich have beon artificially hoarod shall

not normally be used ; if such material is used, the fact shall 65

ctated in the rePort.

Two tests shall be made and it is recornmended t6at 16u lt o "$st Dlt

2,72. Tagt pr@adui.-The sempte shall be screened on a 10 mm.
I.S. Sieie, thoregghly washed to r€move flne particles of dust, and
immersed.in distilled water in the glass vessel ; it shall remain
immerred at a temperatur€ of 22 degree to 32 degree C for ?A-l
hours. Sooo after immereioo and again at the end of the seati4
period, 3ir entrapped in or bubbtes on the surfac€ of the at**,"
slatl beremlved by gentle agitation. This may be achieved by rapid
clockwise.and anticlockwisc rotation of the vessel betweeo tbe
opcrator bands.

Wbere C

A-the weighting of the saturated ag$ega'e in watq (Al-A2)

B-the weight in g ofthp saturatod surface'rhy aggrcgato in air,
8nd

C-the weight in g of orcn'drid aggregate in eir'

2.2.5, Reportlngof Resaln.-T\o individual and mean resull

shatl bc reportod. The sizo of tho aggrcgate testod shall bc statod

and whether it has been artiEcialy hcstcd'

2.!. Methottfi-Aggregarc btwienr$ mm' and l0 rza'-

L!.1. Apparatls.-Ite apparatus shall conrist of the followiog:-

(a) Balance.-A balanoo or scoh of capacity not less than 3 tg
rcadable aid accurate to 0'5 g. hod of such a typo as {o permit thg

weighing ofthe vessol containing the aggre3ate and uaater;

(b) Oven.-A rvoll ventilatcd oveo thermostatically controlli4
to maintain a tempcrature of 100 dcgrce to 110 degree C.

(c) Glass Vesel,orJar.-A widp'mouthed glass vessel such as a
iar oi aUout 1'5 litre c{rpacity' witb a flat ground lip and a planc
'g.oood disc of plato glass to cowr it, giving a virtually watertiSbt

fl|.
(d) Clothes.-Two dry soft absorbent clotheS each not less tha6

75 x 45 cm.

(e) Tray.* A shallow troy of area not loss than 325 cm.l

(J) Container.-An air ti3ht cootainer large enough to tako the
ss6ple.

2.3.t.1. Thc vesselshallbe over6lled by adding dtstilled water aod
ttic plaoc greu66-glass disc slide over the mouth so as to en3ura tbat
no air ig trappcdinthevcssel. Tbe wssel sballbedriedon tbe outri&
and wigherl lq,cight A).

2.r,3.2. The vessel shall bc emptid and the aggregate allowed
to drain. Refill the vesscl with distilled water. Slide tbe gl$3
dlscio position es beforc. The vcssel shall be dried otr tbc outsidc
and rriSbed(TciSE B).

2.1.3.3. Tho dilttsltupc in thp tcmPcratruc of watcr ln trc vccct
6uriry thc int and lccood soighinp rhall not cxcecd 2 dasrc C

L3.3i Tnc agfroCrte sbtll be placcd on a dry cloth an( ggptly
sLrfroc dtiod with th. cloth, tratrsferring it to a second dry cloth whca
tho firct will rcmcvc no furthpr ocisture. It shall then be sPread out
trot more theo oqe stonc d@p on the second cloth, and left exp6ccd

to thc atmlsphore awal from dircct sunlight or any other souroe

of hert for (rhich with some aggro8ates may take an hour or morc).
Theaggrcgate shall bc turold over atleast once during tfuisperiod
and a gcntlccurrent ofuoheatedairmay beused after the first tGn

ninutorto aooelerate the dryi4 of difficult aggregates. The ajgf-
Sate shall th.n be u,€ighod (rrrcight C.)

1{61i.-lf tho spy4reot rpecifc gravity only is required, the opera.
tiens dpscribql ia2.3.3.4. Eay bc omitted.

?.!.3.5, Thc agigrclatc shall be placed in the oven in the shallow
tray, at a tomporaturc of lfi) degrec to ll0 degree C fot 2Fll2
hour!. It r.hall thon bc coolqtin airtight container and nreigbed
(soirht DI

L1.4, dilIattott.-Spcci0c Bravitn apparetrt specifc grEvit,
aod watcrabaorption shall bc calculated as follows:-

:D
Speci6cgravity : -+: c^(A_B)

D
Apparont sPeciffc gravity

D_(A-B)
100 (c-D) r

Watcr absorption (pcr cent of dry t "ig1trO-*6--
Whclg

6-peigbt in g of r,€csel cont4ining samXrle and filled witb
didillcd watcr.

g:Wcioti6 j of vosrol 0lled with distilld watcr only i

C-Weigbt in g o?saturatel tutface dry samplg and

D-WcigUin gof ovhdry sample.

-L3.5. ReprttneofResults.-The individual and mean resulte
shall b rgportd. The gadiil of aggregete tested shall 6e $atcd
eoO whdthcr, it has been artificiatlY heated.



1,.1. Method lll -Aggregate smalbr than l0 mm.

1,4.1, Appolatns.-The apparattrs shall consist of the following :-
(a) klances.-Abalanseelscale of caoacitynot less tban 3 kg.

readable and accurate to 0'59., ur,6 6f such a type as 1q permit the

*eighing ofthe vessel containing the aggregate uo6 vatcr.

(b) Oveh,-A vpU v:ntilate6 oven, therdostatically controllcd

1o n aintain a temperature of 100 degree to I l0 degree C.

(c) Yessel.- Anyformofvessel capable of holding0'5tol t8.
of matcrial upto 10 mm. in sizc and capable of bcing fillod with water
to a constant volume with an ac€uracy of *0'5 ml. Ei thcr of the two
following vessels is suitable.

(1) tr glass vessel, referred to later as a pycnometcr, ofabot*
onelitre capacity having a metal conical scps top with a 61ia.
diameter hole at its apex' T'he screw top shall be watertight whaf*t
is screwd s1 te the jar, and, if ne6gssary a rubber or fue rvaQ€t
shall t€insertedin thejoint. Ifsuch a washer is used, a markshall
be made on the jar to correspond with a mark on the scr€w top !b
that the screw is tighten?d to the same positisa every time andthe
volume csntained by tire jar is constant throughout the tert. A
suitable vess,-'l can b: mrde lrom a t Kg. fruit preservilg jar which

thc glass lid norrnally us )d is replaced by a sheet metal 66116 ss 3X.w,
inFig. l; or

(2) A wide-mouthed glass vessel, suc6 as a gas jar, of.about
l'25 litres capacity, witha flat Sround lip and a plans Sround disc

of plate glass to cover it, giving a virtually watgrtight fit.

(7) A means of s.upplying 3 curlent of warm air, sucfo 4s 6

hair drier.

(e) A tray area of not less than 325 cnrr.

(-lD An air tight container largs easugh to tate tbc sa6ple.

G) Filt:i Pap?rs and func€!.

2,1.2, Test Procedure. :

2.4.2'1. (Ising the pycnometer.- A sample of about I kg. for
10 mm. to 4'75 mm. or 500 g. if finer than 4'75 mm. shall be placcd

in the tray and covered with distilled water at a temperature of
22o 1s 32oC. Soon after intmersion, air entrapped in or bubblcs

on the surface of the aggregate shall be removed by gentle agita'
tion. The sample shall remain immersed for 24* U2
bours.

The water shall than.be c-re'ully drained from the sampie,

by decantation through a filter paper, any material then retained

beingreturned to the searple. Theaggregate including any solid

Eatter retained on the filter paper shall be exposed to a gentle

current of warm air to evaporate.sUrface moisture and shall be

$ired at frequent intervals to onsure uoiformdrying until no free

surface moisture cail be seen and the rDaterialiust attsitrs a "free
running " condition. Care shall 'bo taken to cnsure that that
.tage is not passed. The sa.turated and surfacedry sample shall

bc weighed (weight A).

i3r

NorB.-lf the appaient sriecidc gravity ciniy is requiied, the

operations described in this paragr..ph may be omitted, although
for material finer. than 4.75 mm. some surface drying may be

decirable to facilitate handling.

Ihe aggregate shall then be placed in the pycnometer which shall

be filled witb distilled water. Any trapped air shall be eliminated
by rota:ing the pycnometer on its side, the hole in the apex of the

conebeing covered with a finger. The pycnometer shall be topped

up with distilted water to removo any froih fr-m the surface and

so that the surface ofthe water in the hole is flat. The pycnometer

be dried oo '.he outside and weighcd (weight B).

' The contents of the pycnometer shall be emptied irtto the tray.
carebeingtaken to ensurethat all the aggregate is transferred'

The pycnometer shrl be re6lled with distilled water to the samo

level as before, dried on rhe outside and weighted (weight c)'
t he difference in the temperature of the water in the pycnometer

during the firsi and second weighings shaI trot exceed 2o C.

The watershrll then be carefully drained from the sample by

decantationthrough a filter paper and any material retained

returned to ihe sample. The sample shatl be placed in the oven

in the tray at a temperatu.'e of 100" to 1l0o C for 241 1 /2 hours

during which period it shall be stirred' occasionallY to fa.cilitate

rying. It shall be cooled in the air tight container and weighed'

(weight D).

drno t"rs shall be made,

2.4.2.2' Using the Second (gas jar) apparatui descr ibed in 2.4'l ,
(c) the prooedure shall b: the same except that in filling the jar
with water it shrll be fitled just to overflowing and the glass platc

dide ovel it to exclude any air bubbles.

2.4.3, Catcularior?r.-.Specific gravity, apparent specific gravitY

and waterabsorption shall be calculated as follows r-
Specifie gravity- D

A-{BjC)
D

Apparailt specific gravity:
D-(B-C)

100 (A*D)Water absorption (percent of dry weight)
Where

D

A:Weight in g of saturated surface dry sample.

B:Weighting of pycnometer or gos jar cootaining/sample and

filled with distilled water.

C:Weight in g of pycnoooter or 8as filled with distilled water

otrly; and

D:Weigbt in g of oveo dried rample.

2.4. Reponing of results,-'The individuat and mean results shal

be reported and the grading of the aggregate shall be stated.
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,'J. .llethod lV-Alternate Method.

2,5.1. The specific gravity and water absorbtion of aggregate

smrtler than 40 mm. may be determined by using the appara'

tus describ:rt in I.S. ll99 -1 959 Methods of S'.mpling and

Analysis of Concrete, but drst'lled wrter shall be used in place

of tap wa'.er.

2.5.2. When testing aggregate between ztO mm' and t0 66' thc

procedure shall be as described in 2'2. Substituting the bucket for
the wire basket and stirring with a rod instead of jolting to remove

air fromthe sample.

2.5.3. When testing aggregate srnaller than l0 mm. the apDaratus

rhall beused in thesamewayasabove,but the sequence of opera'

ions shall be as given in 2'4. After transferring thc sample to the
:'rcket, water shall be added to q)ver the aggregate by atleast 25

m. and the sarnple stirred to remove air. The bucket shall tlren

c fllled with water and the level of water in the tank raised slowly

o ?wid as far as possible, the loss of fine particlcs from thc

rmple in the bucket to the tank'

Exrtrcr Fnou I'S' 1834-1961'

Spcdficarbtfor Hot Applied &aling Compoutds lor tolalt
ln concrcte.

l. Scope.

1.1. This stsodard spscifled hot applied sealing compounds

intendcd for use in sealing joints in concreto roads' runways'

bridges and other structures.

1.2. The matcrial covered fy ihis standard is suitable only for

longi udinal joints and transvorse joiots not more than 10 m' apart'

2. Matctlals.

2.1. toint sealilg compounds composed of suitable mixtures of

malerials, shall from a resilient and adhesive barrier in concrete

joints and shall be capable ofresisting the inflitration ofwaterand
it 

" 
i"sr*t of soiid particles. They :hall not be unduly afrested by

tcmpc;durc variatroo, and shlll resist any tenency to flow out of

a



RT2

(4)

l.16 to to 2.26.

- Reference lo
Indtan Stadard
Methods olTest.RTI

(3)

l.16 to 2,26

RT3

(5)

I .18 to 1.28.

.RT4

(6)

1.18 to 1.28

RT5

(7)

l.I8 to 1.28

;f,

thejoint or be picked up by vehicle tyr.es und.er ho, weather conditions,
they shall not become itrittle or sufier loss ofresiliency during oold
weatber conditions.

2'2. On heating in suitably designed kettles thoy shall be capable
of acquiring a pouring consistencyenablingthemto be run molten
in a unilbrm mann€r into all t5pes of borizontal ioiots without
difrculty.

2'3. .Sealing compounds shall be employed for filling contractioo
and construction joints as well as seating medium abovo expansion
joint fillers (see I.S. : 1838-1961) specification for preformed Fillerg
or Expansion Joint in Concrete non+xtruding and Resilient type.
(Bitumen-impregnated Fibre) to a depth Dot ex@ed,ing 40 ;;.

2.4. Suiiable primer s may be first applied to the wrtical faces of
the concretejoint before the pouring ofsealing compouuds in order
to improve the adhesiw qualitics of t6s 1a11sr.

3. Grades:

. 3'1. This staodard cortrs two grados of reating @mpouads.
' (a) Grado A (Normal) and (6) Chado B (Jot Fusl Resistan0.

3'1.1. Grado A is suitable for @ncrat€ constructioor othcr thaa
those which aro subjected to spillage of kerosene or otber hcavy
petroleum oils.

3.1.2. The increasing use ofjet aircraft has rendered the uso ofjoint sealing corrpounds resistant to jet fuers essentiar in c€rtainrunway
coqstructions. Grade B is suitable for this purpose.

r53

Tenr.r l.-RrqurRqt,FNnl ron Roro T,ln.

(fuue 4'2,\

Llmils for Grade.

5'2. Thetest spocimens shall bc poured in succession from tho
came sample, whiqh shall not be re-heated. Heating and pouring
rhall be carried out as expeditiously as possible in order to avoid
alteration due to prolc'ngod heating.

1. Sape z

l.l. This standard coverl 0ve grades of road tar with different
viscosity rangps suitable for various types of road construction
uader the Climatic conditions prevalent io various palts of India.

2. Termlwlogy t

- ,2.1. For the purpo,se of this standard. the deffnitions givcn in
I.S. 334-1953 Glossary of Terms Relating to Bitumen and Tar
shall apply.

ExrRAcr Fnon i.S. 215-1961.

gpecifieatlons for Road Tor (Rerkdd.l

3. Grudes t

3.1. There shall be five grades of road tar.as follorvs :'-
RT I : Fof surfaoe painting under erceptionally cotd weather

conditions and for use on hill roads at high elevations.

RT2 r Forgtandard surfaoe paintihg under ngrmal Indian
climadc conditioEs

RT3 : (.1) For surface painting and renewat coats, and

(D) For prernixing chips (top course and light carpets).

RT4: For premixing tar macadam (base course), aud

RT5 ; Forgrouting.

4. Sampling:

4.1, A representative sample of the joint sealing compouod of
approximately 3 kg. in weigffi shall be removed from the pactage
(see I.S. :- t 201 - 1958 Methods for Testing Tar and Bitumea). Caie
lhall be taken dlring removal that the ulnple is noi *oturnlout"A
in any way-by oil, water, etc,,and it shall be plaoed in a clean closed
metal container.

5. hepoatton of cAicinrensfor Test:

5.1., During the melting of the sample for prepering the tcst spoci-
men' the oompound shafl be continuously agitated and shall not be
heated to a temp.rature 200 .c abovc its pour point as {ef,ncd by tho
procedure described in Appendix {.

4. Requircments, i . ..;.

4'1. Road tar sharr be prepared entirery from qrtrdeta-i produced
as a bpproduct o1'high temperature aarbonization,of ciat iu oti
)rlens or ia retorls.

4'2. The marerial shall coroply with th: requircrtreritsrafrordin3

Sqlal
turilber.

Characterlstlc.

ol (2)

1 Specific gravii1J at27c C.

! VlsaositY bY standard tar vigco-
meter(10 mm.):

(c) Temper.ature ef f61

b VrscositY in seconds

l' Equiviscous tempersture (EVT.).

466-34-20

3j"c 40.e.

30 to 55. 30 t{o 55.

3lo to36 C. 37" to4l.C

55oC.

40 to 60.

53oto 57o C. 63. to67oC',

(8)

I.S.: 1202-1958

45"c.

35 to 50

43'to 46o C.

I. S. : l2o6-195f,
(Met666 a).

I.S. :1207-1958
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RT2
(4)

50'c 52'C

0.5

0'5

2to 9.

4to8.

fuference to
hdiqstatdutl

Methods of Tcst.Serial
number.

(l)
4

5

6

TABLB I-REAUIRBMBNI!.TOR RO^D TAR-.O,,,.
(Clmse 4'2'){nt'

Limtts lor Gra&.
Characterlstlc

(2\

Softeoiog point .

Softeniog Point of residue, Max.

Water cootent, Psrgest bY weight,

Mar.

Distillation ftactions, percent by

weight (g Per 100 g) distilling :

(o) Upto 200o C. Max.

(6) from 2000 C. to 270" C.

(c) from 27Oo C, to 300o C.

nrl
(3)

4g'c

|.5

0.5

5 to 12.

4 to 10.

xr3
(5)

RT4
(6)

540 c

0.5

RT5
(7) (8)

45 to 50 C. I.S. :1205-1958'

I.S. : 1205-1958'

0'j " I.S.:1211-1958'

I.S. r 1213-195r.
(Mcthod B.)

0'5

0to1.

I to i.

l.S. r l2t8-1958.

l.S. : 1219.-t95s.

Z4.o I.S.:121.5-195E.

1

(Tohtdistillation) (D+C) Uax. 16

t Phonols, Percent bY volume,Max'

9'NaphtbalenerperceotbYwerght'
Mar'

l0 Matter insotublo in toluene'

Porccnt bY woiSht' Mar'

F,nrRAdr F'RoM l.S. 73-1961.

Spcctficatton for Pavirg Bit umen'

3: TYpes andctadcs z

3.1. Paving bitumen shatt be of the following two categories :-

(a) Paung bitunen from Assam Petroleum, and

(D) Pavrng bitumen fron other sourtces'

7

1.0

Z.O

t2

2.0

3.0

24.0

t4

2.0

3.5

22.0

2.0

o:o

22.0

0.5

Ito6.
3to6

0.5

0.5 to 4

2to7.

l0

2.O

2.5

24'0

l. Sicop..

l.l. This standard covers phpical and chemical requiremcnts o t

p"ri"g Uiir."n foi use in roadways, air 0elds and alli€d construstion '

.2. TermhtologY z,

1,.1. For the purpose of this standard, the definitions given in

r.i. lr+-r-ssr Gllossary of Terms Relating to Bitumen and Tar

s[alt applY.

3.1'1. Paving bitumen from Assam Petroleum shall be classified

ioL ti" goa""a-ccording to their penetration-and each grado shall be

gi""o 
" 

J"tigoation as shown in rabte I with tetter ' l' ' d66ting tho

,'-yp" -.1 iumetal representing the mean of the linit of the

penetration specified for the grade'

3.1.2. PavinC bitumen from other sources shall be classified into

n . g."A.t accJrding to their penetration and each grade shall be

glr"i 
" 

designation as given in Table II with tetter' S' dcooting the

ivp.uiJ"-o,rreral refresenting the mean of the limits of the

penetration specified for the grade'

NoTB.-For example A'25 means that paving bitumen corr'

"rpooaiog 
to thrs grade is from Assam Petroleum aod has approxi'

.itrfy 
" 

-peoetraiion 
value of 25. S 35 means that paving bitumen

*rr.tpooOog to thrs grade is from sourcql other than Assam

iut-fir.b"O has approximately a penerration value of 35'

'Thc corrected wet crystallizing point of oapt[alerc pres€nt shall t'o not below (70) C'

560 c

0.5
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TloLB l.-lseulRrMsrttr BoR PAvNo Bmlmu]rnou Assrx-PBrnor.stn.

(Claue 3'l'1.)

S.rlal
tumbet.

Requirenunt for gray'e. Metlods of Tcu+----iL-- 

-- 
F- F._Er rctereilee toA-25. A-35. A45. A45. A-90. *200.

(3) (4) (s) (6) (7) (8) (e)

0.99 0.99 0.99 0.99 0.98 o.97 l.S.: 1202-1%8

0.2 0.2 0.2 0.2 0.2 0.2 I.S.: l2ll-1958.

t75 t75 t75 175 t75 t75 I.S. 1209--1958.
(Method A.)

55 to 70. 55 to 70. 45 to 60. 45 to 60. 35 to 50. 30 to 4-5. I.S. 1205-- 1958.

l5 15 I.S. : 1208-1958.

2 I.S. : l2t2-1958

60 60 60 I.S. : 1203-1958.

99 I.S.: l2t6-1958.

(l)

Charauerlstic.

(2)

Spccific gravity at 27o C. Min.

Water,per cent byweight, Max.

Flash point, Penaky Marterns
closed type . C. Min.

Softening point' C ..

Penetration,
5 Sec. in I

t

2

3

4

5 1009, 20 to 30. 30 to 40. 40 to 50. 60 to ?0. 80 to 100. 175 to 225. I.S. 1203-1958at 25oC
/100 cm.

6 Ductility,at2T" C.incrn. Min.

7 (a) Lossonheating, percent by
weight, Max.

(d) Penetration of resilue
(expressed as percentage of
item V) Mic.

8 Mattor soluble in Carbon
disulphide' per oeut by
weight, Min.

5

I

60

99

l5

60

9999

12

I

99

10

60

99

. Carbon tetrachloride may also be used instead ofcarbon-disulphide, the method oftest being the same.

Taslr [.-RsaurRBMBNrr roB orHBR &TUuEN.

(Clausc 3'l'2.)

Require me nt lor gradc t,
&dol
taaber

(l)

(i)

(ii)

(ii0

s-35.

(3)

0.99

0.2

175

50 to 65.

30 to ,lO.

s45.

(4)

0.99

0.2

175

s-65.

(5)

0.99

0.2

175

40 to 55.

60 to 70.

s-90.

(o

0.98

o.2

175

Cfuracteristic.

(2)

Spooific Gravity at 27o C. Min.

Wator, por cent by weight, Max.

Flash point, Pensky Marteog
ctosed type, o C, Min.

Softening point, oC.

Booetration at 25o C. 100g.
5 Sec. in 1/100 cm.

(vi) Ductility, at 27o C. in crn. Min.

1iv)

(v)

45 to 60.

40 to 50.

^s-200.

(7)

0.97

0.2

t75

30 1o 45.

t'15 to 225.

Method o! ?ect
rcIelerrce tc

(8)

I.S.: 12C2-1958.

I.s. : l2tt-195B.

I.S. : 1209-1958
(Method A.)

I.S. : I2G5-1958.

I.S.: l2(3-195E

(vir)

(viii)

(a) Loss on heating, per cent bY
weight Max.

(E) Penetration of residue- 
(expressed as percentage of
itemY) Min.

Mattor solublo in carbon disul-
phide per oent bY weight, i4in.

2II

7575

60

99

75

60

99

50

60

99

35 to 50.

80 to 100.

60

99

I.S. : r208-195s

I.s. : 1212-1958

I.S. : 1203-1958

I.S. r 1216-1958

a

60

99

.Inthooventthatbitumenismaoufacturedfromallorpartway indige,nouscrude^oils,thespeCificationforductilityistobeagreed betWeeO
' tha pirrchaser and the supplier but shatl not be less than the corresponding values given in TabJg M.

466-3A,-20A

I II

II



ExflAcr Fnou I'S' 217-1961'

\ ScoPei

'1.1. 'This stardard covcrs thc physical ard chemical requrrements

of cutback bitunen profuceA Uv liuxing bitumEn with distillates

Ii p;"!t - "f 
soxl tar for usc in road consructions'

2. iermiwlogY;

2'1. Forthe purposeof thisstandard' be definitions givenin

IS. 334-1953 Glossary of i"t** n"r"ilng to Bitumen and Tar

cball rpply,

(c) tvtC-l is a med,ium curing produst of medium viscocity which

shouid be heated trfore application and which is sutiable for usc

ir t[6 66as11ucticn of caldJ;id, plant'mix wearirt courses in which
tlciireral aggreglte is dooselygradcd from a naximr, amount of
25 mar. with 35 to 60 per cent;f the material passing I'S' Sieve 160

and 7 to 14 per cent passing I.S. Sieve 8 and also for usein the co!r-

struction ofioller compactid road'mix wearing courses which the

mineral aBF,eage is oflhe opcn graded type with a maximum dir
mcter of 2i Em. containing-little or no matcrial passing I'S' Sisv-e

8 but having not less ttoo IS pcr cent I.S. Sicvc 160. The asphalt

and the aggxegate require hr-atiog tlefore mixiag.

(a) vtC-S is a medium cuting prod,uct of high viscosity-suitable

for use in the constructioa oirotler compactsd cold'laid, plant'mix

courses in which the mineral aggr€Fte is of thc oDen 8fadcd tne
with a maximum diameter of25 fro.Lntaining practicaly no oatcrlrl
passing I.S. SieveT but having ao appreciable porceotslP paFsiDS

4 6 mm. scleen. Both the u.ih"lti" material and ag8regate pquire

6eating before mixing.

3. DPes and Gradcs z

3.1. Cutback bitumen shatl be of threc types namely (a) Raptd

*i"i tiiilial vr.ai"ii' "'*i'iirtn-'c'l' "Jt'l slow curins (SC)'

3.2. Rapid curing (R.C) cgtback bitumen th.:tt U" slassified on

the basis of initial ,it."tiiv iito ti" grades with the designations

it:o; Rc-I, Rc-2, nc-3, Rc-4 and. RC-5'

3.2.t. the uses of the six grades are as follows:-

(o). RC- o is a rapid curing production of su6ciently low initial

vlgcositY to be spraYed at normal air temperature without heating'

It is ured as a prime coat on untreated sand'clay gravsl sr srushed

rock baser of dense texture, but without an-excess of clay binder i

;;; ;;".i;"i fo, o.*lv 
"oa51ryeted' 

road -mix surface without

the use of cover coat material;

(r) RC-1 is a rapid curing product of low initial viscositv for

o* i'. .""t *"t for iurface treatmcnt and retr€atment or in the

f,i.,*",ioo of thin arphaltic wearing courses with a light cover o'

suitable mineral aggf,egate free from dust'

(c) RC-2 ir a rapid curinSl-product of relatively low]viscosity

rort"i]le r"iit. p..p","iio, of coidpatch mixturelwhrch' preferably

rt"fO te agpO in stock piles for 24 hours before use'

(d) RC- 3 is a rapid curing product of relatively high viscosity

,oit"trv f* ur. in the- construction of roller compacted road-mix

*i"titi courses or foi cold Patchlmixtures in which the mineral

"O."r"" 
9611sists principally of crushed fragmen-ts from 6 to 38mm'

ffi;; or for seai coaiand non.skid treatment of existing paved

eurface *66s covsred with suitablc mincral aggreEate'

(e)IRc-4[and-RC-5 are rapid 6uring products of high

viscositiarso sJtaule, for use in the . construction of roller com'

ia"t.O, ."fO-taid, plant-mix wearing courses in .which the mineral

Irur.*** O* a maximum size oot over 38 mm and all of whichis

;;r.d on ai6 mm. screen or for seal coat and non-skid treat'

a"ot orh.o covered with suitable mineral aggregate'

33. Mcdium curiug (M.C.).cutback bitumen sbal b clasoi0od

ontu"u"*i. ofinitial viscosity isto sixE-ades with tbe designations

ii@, Mc-I, Mc-2, Mc'3, MG4 and Mc-5'

3.3.1. The uses of the six Sirades are 6 fsllows:-
(a) MCo, and MC'1 are medium curing products.of very low

'vimsity suitable for cold application and for use as a primer on

[rt5, tru".f or brokelr stoire surfaces prior to the construction of

,ni" ot]rUuf,i" weariDg courser It hard€ns in Plae aad dewlops

congideiable bindiug qualitY, but not fast enough to hold a cowr

on ston€ chiPs or gravel.

3.4. Slow curing (SC) cutback bilumen shatl be 
"1"ssified 

er the

basis of the initiat vlicosity into six grades with the desginations 8C{'
SC-l, SC-2, SC-3, SC-4 and SC-5.

(A) MC-2 is a'medium.guring product of low viscosity whicb

^ 
ould ordrHrily be Lceted bcforo applicetioo and sftich is suitable

ror use in construction of road-mix, wearing coursesitr which the

.i"o"l aggregate is dpasely Sraded &om a riaximum diamater of
t ,-, wiin rl'.n" to'60 per c€ot ofthe material passing I'S' Siew

160 anO z to 15 per ceat Psssiug I'S. Sere Er

3.4'1. The uses of the sir grades are as follows :-

(a) SC-0 is a product of wry low vixosity cuitable for cold

apptlcation as a dust layer on soil and earth roads requiring a liSht

oii wnicU would penetrate. It may also be used for initial treatment

"i*if" "t 
n". giained aggregates, where Sradual improvementis. to

cxtcnd over a iumber oi-v"itt by subsequent treatments applying

more viscous asphaltic material. This product is not intended to

serw as a hardeoing o. *aleoting medtum.

(r) SCil isa prod,uct of relatively low viscosity which should

ordinarily be warmed slightly before application' It does not dweloD

cemeotitiousness and is generally used for dust laying of traffc-

t"""Og."wf ormacadaoroads. It is also used as a prlmiol

t.ut-Jot just priot to the applicationof moreviscous asphaltic

Eatorial io the coa$truction of asphaltic wearing @ur8e'

(c) SC-2 is 6, very slow curinS liguidproduct of low viscosity

sutiatie for useio d,ry climates during cool woatier for the construction

oi t.^ffi" ory roller compacted road-mix wearing course in which the

mineral aggregate is denselygraded from amaximubdiameter of

if .-. rrf,n f:S to 60 per cenl of the matcrial passin8 LS, Sieve 8.

It should ord,inarily U. U"ut.a before applicatioo' Thc material

;y ;h" U. ut.C iD the tr€atment of ctay-bound roads maintaiaed

witn a toose cover ofgravel or rock roads and follonred by covering

ofrock screenings q1 saod"

(d) SC3 ig a slow curingliquid prod,uct of mcdium viscocity

suitabie for use in dry climates d,uring hot weathet, in tbe coostruction

oi,.uffi" e1 lelter compacted, roa&mix wearing courses with densely

grudid mio"t"l aggrcpte. It requires heating b€fore application'

illi ,ometimet "..4-r* 
phnt'mix wearing courses with dcnsely

graded mineral aggrcgate tut SC4 is preferable fofthis pirrpose'

(e) SC'4 i s a slow curing I iquid product of relatively hiSh viscority

suitalie for use iu dry difrtcs in the constructioa of cold laid traftc

roller compacted plant'mir seartnS cour$cs of deuselg t4,aded

ninCral a!8regrtc.

(, sC-5 is similar td Sc4, but olhiSbrct vlscosity andis used

ro, tuu .a-. furpose. It may alio be usd f91:*l coat treatmelrt

when followed bycovering of rock screening of 12 mn'



E><rnlcl rnou I.S. 3111'1965.

bpccifictttion fo.r bitumen Enulsiod for roads (Anionic fip\

2, Terminoleg,

2.0. For the purpose ofthls standard thc dcfinition given in I'S'
334-1965 sball apply.

3. Materials.

3.1. bilwneh-The bitumen straiSlht o. fluxedr used for the

manufacture of the emulsion, shall comply with the followin8
rcquiremeots:- .

(a) The penetration.shall be between 150 and 350;

(D) Softening poiat (\ing and Ball) shall not be higher than

480 dcgree C ;

(c) Solubility ia'carbon disulphide shall not be less than 990

per ceDt; atrd 
:

(d) The loss of weight after heating foi fve hours at 163 de$e'e C

shall not exceed, two per cent ofthe original weight. After carrying

out this.test the penetration of bitumen shall not Lc less than 60

p€r @trt of its original value.

3.1.1. If it is desired to nndify t[e performaace of the emulsion

dtuing periods of low temperature, fluxing the bitumen with the

ad4ition of a quantity of fluxing agentnot exceeding fiv.e ner c!n!
by weigbt of bitumen shall be permitted. Unless otherwise aSreed

to betweetr tbe manufacturer and tfue purchaser, the fluxing agBnts

.shall comply with the following requirements:-

(a) Initiat boiling point not less than 140 degee C ; and '

(D) Distillate at 350 degree C not less than 90 percent by volume.

3.2. Erulify.rrg Ageat.-The emulsifying agcat, ia tfue proportion

ig y5ich it is present itr the bitumen deposited by ha emulsion'

shall not bave aay deleterious effect upon the properties of that

bitumeo.

4. Types.

4.1. Emulsified bituEen shall be of the following three types : -
(a) Rapid settin8-TYPe RS.

(D) Mdium SettiDS-TYp€ MS.

(c) Slow setting-TYPe SC.

4.t.1. Applications-The uses of three types of bitumeo a6 given
below : -

(a\ Type eS.-A quick settiag emulsifie.d bitumeo used the

for penetratioo aod surfac€ t$atment i
(b) llpe MS.-A medium setting emulsified bitumen used for

plant mixes with course aggf,egate, substantially all of which is

ietained on 2.80 mm.I'S. Sieve with practically ae material passiDg a

75 micron. IS'Siew ;

(c) Tyw SS.-As low settiag emulsified bitumen used for fine

oggr€gate mixes ia which a subtantial quantity ofaggrcgate passes a

2.80 mm. 1.S. Siove and a portion may pass a 75 micron I.S. Sieve.

Nom.-These types are to be used qaly dow[ to a temperature of
5 degr€e C below 5 degree C tfue utility of the bitumen emulsion is
likely to be impaired because offreezing.

5. REaunRExENIs.

j.1. Bitrmen emulsion shall be hohogpnous. Within C0 dayt

rftcr manufacture it shall show oo undispersed bitumen tfuroughly

DixinS.
glossary of terms relatiog to bitumen aud tar 0€vised).
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Swciftcatton for hot applied seallng compouttds Jor Joints ln Concicti.

l, Scorte.

l. I . This standard speciffed hot applied sealing compounds intended
for usc in sealing joints in concrete roads, runways, bridges and
other structuras. : :.

1.2. TLc matcrial covered by this standard is suitable only for
longitudinal j oints and transvcrsc joints notmore than 10 m. apart.

2. Materials.

2.1. Joint Sealing iompounds, composed for suitable mixtures of
naterials, shall form a resilicnt and adhesive barricr in concrele
joints and shell bc capable ofresisting the infiltration of water and
theingress ofsolid particles. Theyshall not be unduly afrected by

temperature variation, and shall resist any tendency to flow out of thc
j.rint or be pick:d up by vehicl€ tyres under hot weather conditiong.
They shall not become brittle or suffer loss of resiliencp during cold
weather conditious.

2.2. On heating in suitably designed kettle they shall be capaUa
of acquiring a pouring 6p4sistency enabling them to tre run meltn
in a uniform mdnner into all types of horizontal ioiDtg
without difrculty.

2.3. Sealing comlrounds shall be employed for fiIliig contraction
d construction joints as well as a sealing medium above expansion

joint fillers (see I.S. 838-1961-Specification for Preformed Fillere
for expansiqn joiot in concrete non-cxtruding and resilient typc
Bitumen-impretnated fibre) to a dcpth not exceeding 40 mm.

2.4. Suitable primers may be 6rst applied to the verticial faces

of the concrete joint before the pouring of sealing cotllPound in ordcr
to improve the adhesive qualities of the latter.

?. Grades,

3.1. This. standard covers two grades of sealing compounds :-
(a) Grade A (Norral) ard (l) Gradc I (Jct Fuel trcsistant.)

3.1.1. Grade A is suitable for concrete constructiotrs othcr ithan
those which are subjected to spillage of herosene or other heary petro-
lcum oils.

3.2.3.\\eincreasing use ofjet aircraft has rendered the use of
jolnt sealing compounds resistant to jet fuels essendal in certaia
ruoway constructions. Grade ! is suitable for this purposes.

4. Samnllng,

4.1. A representative sample of tho joint sealing @mpound
approximately 3 Kg. in weight shall be removed from the packagp

(See I.S. 1201-195&Methods for Tosting Tar and Bitum6a;. g"ru
sball be taken during removal that thc sample is not contaminated

in any way of oil, water, etc., and it shall be placed in a clean closed

netal container.

5. Prep.ration ol sreclmensfor test.

5.1. During the melting of the sample for prqparing the test
specimcnlthe compound shell bc continuously agitated and shall not
be heated to a temperature 20 degree C above its pour lbint as

dc0ned bythe proceduredoscribed in AppendixA

5.2. The test gpecimens sball be poured in successicn frcc, the same

sample, which shall not be roheated. Heating and pouring sfuIl
be carried out as expeditiously as possible in order to avoid altcratioa
due to prelongPd heatmg.

i

I
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5. Tests and Physlcal rcqulrerrantt.

o.l. Tte physical requircmeots of sealing compounds sbellconlbrm
to those girren in Table l.

e.2. Tests shall be carried out as described in the appropriate
appendicBs specificd in Table l.

Trxr 1.-llyyglcAL Rrqrrnumrrsor Snernto @npour.ps os GRADBI
A ero B.

(Clauses 6.1. and 6.2)

&rlalnwtbcrandCharacterlstics -f#:

(1) Q)

(i) Pour point, Max lSOo C

(ii) Softening point, Min. . . 75"C

Gii) Inorease insoftening point 5.C
after lrcating to 20oC above
pour poiqt for 3 hqurg, Max.

Gv) Flowtest, per@ntagc, Dax. .. 5

(v) Extcnsibility Itlia. 6 mm.

Method olTest,

Serlol nambcr qtd Clsractctlstlcs, Rqulraneat. Malod of t*.
(r) (2, (3)

(vi) Fu[cr s€ttlcment, different from l0 Appendix D.
m€an per ccnt, Max.

(vii) Resistence to grit pcnctratioa 20 or less Appcndix E.
on impact test at 35o C, in
tcnths of a mm., Max. (For
Grade A only).

(viii) pt."6*ist,Min. .. 2o0f tt;riHrdl

(3)

Appendix A.

I.S. 1205-1958.

Do.

Appcndir B.

Appcndir C.

Gx) Penetration, st 25oC 100 g. 5s, 15 Min.
l[00. 20 Max.

(x) Jet fuelresistence :-
(a) increase in penetratiqn a8 l5

measured in (ix) after 7

daF immersioa in je
fuel, max (For grade
B only).

(6) Ctanep in wcight, aftcr 7 I
days immersion in jet
fuel pcr cpot, Mrr.

I.s. 1203-1958

Appendix F and l.S.
1203-1958.

Appcodir G



159

SECTION XIV

STEEL AI\D IRON WORK

t

o

,

I



t

sEclIcN >gV.

STEEL AND IRON WORK.

CONTENTS.

tftcel and lron work-genoral i'.

Steel aud steel work:

Wrought Iron

Cast Iron

"'1

a-

161

Page

Number.

166'il

163

163

167aa



162

t

'!.

.i-'

' il ,

SECTION XIY.

SIEEL AND IRON WORK.

INDIAI.I STANDAITD E'flRAC{S

..J.
Nuttlrt.,

2Gl9t9 .. -
1t4&1914

t929-1961

80Gr962

t9tt-1967

1200 (Part VI[)"1967

1508-1960

1599-1960

3803-1967 ..

rff7-l$r

Pagd
Nambe4

Spedfication for structural stecl

Specifcation for rivet bars for sttuctural purposes

Specification for rivet for general purpos€s

Code of practice fgr use of sEuctural st€el in general
buildingconsruction.

Schedule og unit weighB of building Eaterisls

Method of moasurement stcel work and iron work

Method for tensile testing of steel products other than
sbeet, strip, wire aod tub-e.

Method for bend test for steel products otber than sheer,
strip, wire and tube.

Method of elongation conversions for steel

Tocl nical supply conditions for tbrcated fastcroers

16t'

168

168

169

171

173

t7s

t r76

r7T

r7g,

l

I

l:
t



.163'
SECTION XIV

STEEL AND IBON woRK.

SPECIFICATION No.86.

l, Gcrcral.-'t\is specifetion will includp Bovcrning claus€o or
tbe supply and'delivery fabricatio,n and erectioD at sitgof all materials
@wr€d bJ east iron, wrought iron, and steel, employed fo struch
ttral purposes, shown on the relevaot drawings end describe.d in thc
cupplcneirtary specifications and schedules.

2, An rhatetials must strlctly conform to relevant specifications,
and prooftheteof is to be filrnished, if so required to the Executiw
Engino€r.

' 3; Thework includesallbolts,nuts, washers and field rivets
required forbomplete erection at site together wit6 an allowance
fdr waste, etc., upto I0 ner[cent (unless otherwise sPecified in the
s,Chedule)onnet-number of bolts, nuts, washers and field rivets
reguirod.

In additiolr to the above, the co,rtractor is to supply all service
botts and sgts,. and ordinary,platesr washers, necessary for ereoting
thc workalsite. :

4. For desigtr of steel sections, Part VI Section 6 of N.B. C.ode aud
I.S. 80o.1962 shall apPly.

SPECIFICATION No. 86.A.

STBEL AND STEEL WoRK.

Clauscs atlditlons to " Generol" prcceding,

When the specified weight is nofi statcd to be eithfi a niniilurn
or maximum, the rolling margiu sha[ be between 2l per eqt oyar
andzl. Wt cent under the specified weight.

The margio shall be asceltxiasd separately for plates, %ch
Section (e.g. a4lles, tees, b€aEs, channels, etc.,) and barg

Norr : Io the case of heat treated wire the tolerance shalt la
determined on the diameter aIrd not on the weight. When a minl..
mum diameter of wire is specifie6 the tolerance shall bc 2 pcfaaoa
over and where the maXimum diameter is specihed the toleraao
shall be 2 per cent under the specifid diameter. When the spoci+
fied diameter is not stated to be a minimum on a maximum thetola
rance shall be I per ceDt over atrd I per cent under the $pociff€t dir.
nreter. Heat treated wire may be sheared to leag16.

(d) Cross sectiorul diamensions of beams ad chswils z-
T6e permissible upwards and downwards variation in the spcci0od
depth of beams and chaonels.is shall not excoed tho following : ,

Beams-

Depth.
,-- Jr--e_t

Over Uoto and
mm. 'including.

mn.

200

Tolerance.'
l---_.,\Plus. Uirut.Dtn. ,rut.

I Ouality:-(i) RegardinS quality relevant I.S. shall
Espediallyi.S. 80011962 and N.B. Code Part Vl-Sectioo 6.

apply

Nors :-Stcel articles will ia a largc number of c4ss5, bc providpd
by the Brecutiw Engineer aird issued to the Crouactor at a rate
specified wtcn calling for tendQ rs . The precedinS clause and relevant
clauses uDrder " General" are t6 govern cases of local purchase by
a @ntractot, wherc the schedule item requires same.

. (A) As.rcgards " Tests " ldavaot I.S. sbdl appbi.

(B) fartite stength of livet bart :-Regarding tho Tensile-
strongth of rivet bars paragraphs 9.1 to 9.2.1.it I.S. l148-1964 shall

aPPb'.

Cold Bcrul Test :-For cold b6nd test-r€levatrt Oaragraphs 8.3
to 8.3.2. in I.S. 22G1969 shall laply

, (C) Test for nanufacturtd rrverr:-Regarding tests--para-.
grspsb ?.2 in I.S. 1929-1961shall apply

!O\ *toSilt over and totder dlmehsions ond wetghts :

" G) Spcciftcil lcngtlrs :-$hen steel in bars or sections is speci-
fiod to be cut to certain leagtns it sball be cut within a margin of 25.5

mm. under or 25.5 mm" owr thb specified length, but when the mini.
mumlengths are specified the niargin shall be within 51 mm. over.

(b) *act lengths z-WWn leagthg a1s specified to be

'! €xact ", thc steel in bars or se4ions shall be cold sawn or machincd
within a margin of 3 rtrIrL over atr 3 mm. uuder the lenSfhs speci 6ed.

(c) lNetght z Whetr a minimum weight is specified the rolling
oargin or plates, sections and hars shall be 5 per cent over and when

s maf,imum vrci$t as speciEed the rollint margin shall b€ 5 per cent

uaet tue'.nocilpd wBilht.

6&9$-2ll I '

200

100

Chamels- 2f]o 3.0 2,o

200 4o0 3.5 2.5

In addilor r^ rha above, the I.S. 800;1962 Appendix tr sbdl ako
apply.

2. Shop andfuldfinish andworknunshlp z

(a) All sheared edges and ends where stress is transmitted elielt
be planed on machined. Roueh edges shall be filed'ofr, ground
or machined as may be instructed. No'article shall be Eupplft{
with aoy edge or end in a rough or improperly fnishod rnflrna:
to require further treatm€nt before it can be fitted closely into itr
intended position. Ends of all stiffeners, etc., must Uear tignfli,
top and bottom. 1

Joints in angles, plates, etc., are to be made only ln guch positioai
as may be shown on plans or ordered. Butt joints murt neet ti,uly
over the whole of the butting surface. Plates and bars should bo.
levelld and straightened when ne€essary by pressure and aot bi
hammering. All steel work iatended to be revived or boltcd logethcr
must be absolutely in contact over the whole surface

(b)and(c) Regarding drilling and other operations, instructionr i
contained in Paragraphs 35 to 37 of I.S. 800/1962 shafl apply. . 

] 
,

(d) All bolts and nuts shall conform to I.S. 136T-1961 tochnieal
supply conditions for threaded fasteners. The heads 

""A 
nutr

shall be hexagonal unless otherwise specified. Headed boltg i1p
to have heads forged in one piece with the shank, the shank bcin3
truly cylindrical and ttre head conceatric. Nuts, wheo measu&d.
acro$ thc flats, are to be at least twice the diamcter of the bolt and,
to be at ieast equal in depth to the diameter of the bolt. :

2.0

2,s

3.0

400

600

3.0

3.5

4.0



shall where so instructed, be cut off and the end

must be taken that all holding down belts are are provided
hexagonal heads and have not mercly got the end , of the

burred over the washer

. Ileads and nuts of bolts and rivet hcads shall be tightened and
i-. . draul cloecly homc and shall lie sguarcly and closely on thc plates.
; , . Doltgtnd rivets shall pass through holcs in plates accurately fittlnS
: . and witboul distortion of bolts, rivet or plate.

:'. A WcWlttg.-Wherever weld.ing is proposed relevant I.S. may

.,; ,"' bo rdar€d.

r:" '. @) nca{rgs:-The surface of every steel bed and bearing
. ,.J" phtc, or plate over saddle casting shall be made [p€rfectly fair and
i i lovel all over. and when attached to the mcmber supportcd by it;

:r .: 
i rhall bt lead true in every direction to its proper aogle of bcaring.

.l
,:.' All rivet heads of bearing surfaces shall be oounter sunk and

drcsscd f,ush.

rl (!l ExPanston geat, erc.:-Generally in connection with the
'i; , roller and bearing gear, aII meeting surfaces, including thc sidcs of

.,thc roller frames, are to be machined, all bolts turncd and fittcd,

.l' r naihhc work, the rollers, knuchtes, and pins beiag polished td-a
,..' ' tpooth surface.

,i . (t) Canber ia faiticattons-Main girdcrs are to be crectcd on

; btoct aoorately sct to give.them, while so ercctcd, the camber,
;: ,', tpocl0cd of'the [:drawings, which[ must not be exceeded. No
'.: alD- bcr rhall be given to cross girders.

fair that a cold rivet of the size spccified, or a gauge turned to the.
same size can be passcd through thcm witbout difrculty. No drift
is to be used anywhere about the work, larger in aoy part than tho'
hole into which it is to be driven

(b) Putting togcther:-llr- putting iron work together, the
grcatcst carc is to bc telen to fit the plates and bars'accurately in
contact, and to sce that rivet and bottholcs correspond before rivet;
ing up. AII joints arc to be perfcctly cleaned and freed from rusr
Should any parts be bent or iojurcd, they are to be repaircd
according to the instructions of the Executive Engineer.

fn case holcs do not exactly @rrespond, they should not
be slotted out to fit, but $all with the permission of the Erecutive
EnSin6er be enlargcd with a circular bit and larger rivefs or'bolts
used to fll the holcs.

All members must be so formed that they can be accurately
assembled without bcing unduly packed strained or forced into
position aud whcn built, shall be true and frpe from twists, kinks,
buc,klcs, 6sorpcnjointsbetween compoaent pieces. Failure in thece
rup€cts will iuvolve the rejection of the defective members.

(cl lleattng riyerr:-Rivets sh.ll be heated uniformly through-
out their wholc substance, if possible in an air furuace, the rivete
being kcpt clear of thc fuel. Grcet care is aecessary in heating rivels
to prevent the iroo from burning and becorring brittlc.

(O Packins to ctniber duting erection.-In erecting grrden,
the differcnt parts arc to be frst fttcd together with service boltg
and packed upto cambcr befoic rivcting is dcne, care is to be taken
to keep the girders latcrally straight.

t64
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q) Atl straight I bars atd plato, €trccpt small piecee,

It9 to bo s€Dt out in lconwnient bundles temporarily riveted (or)
bolftd togother or bodnd nrith rod iron or suitable wir" us may be
pocossary. Comrgatei floor plates are to be seDt out in nests, bol-
td together at eods, w.ith washers betwcon.

(6) Atl rivets, bolti, nuts, washers, platcs under 30 cm. square
and small articlcs gen&ally, are to be packed in cases, of strength
sufficiont for purposes bt safe transit and scparately for each span
oaph caso wcighing whon full trot more than 356 kg. All b:lts aod
rivets ofdiferent sizos aro to tro pacled in separate bags, each 6ag
having a label indicatitg its contents.

(c) Regarding inspection and testing relovant I.S. 800/1962
paras 47.t to 47.6 shall apply.

5. Special items :-4a) Lintets.-Where two or more parallol joists
aro used as a lintet,they must be so counocted with bolts and seiffi-
torB (rrde structural stoel hand-books for sizes)or some other appro-
vod method as to form qractically a single unit. Separarors should
bo placod noar oach beiring aod at intorvals of three to four feet
aloug,tho joists.

(b) Iron gruted doors and gratlngs.-When making iron grated
doors or glatings for jailp, or othcr buildings the ends tif thc sguare
bars must not be reduood to lcss than will just allow of thcir insert-
ion inlo a circular hole of diameter oqual io the side of the bar and
rhcn $laoed in positiou in its framo, the end cf each bar must pro.
ioct to a leugth equal to tho diametor of this holo, to admit of tho
bar being firmly secured with a snap head.

i Norzs ox prsrox oB RoLLED STEEL BBAMII, oIRDBRS

AIID ROOP TRUS$i.
Beams and Plate Girilers:

' L mde Appondix for " Proporties of Soctions " and table of safo
distribirted loads in tons on boams of varying spans and f6s ..saf6

loads oa staqdard'hoavy bcams as Stanchions.,, ytde I.S.I. Hand
'Book, l. Structurat Stocl Soctionr, Soction D Beams channels
imd otbr compounded soctions usod as oolumn (Tablos )OOilIn)
pAtr 

,IfD 
@aso 158 to rps).

I Z.'mc dopth.of plate gtgders vancs from l/10 to I /15 of span ;
[/12 is thc moet oconomi@l proportion. Ths widtb of the flaoep
undcr oodprcsrion should not bc tess than U3O to ll40

. of th3 stsD, or it will bc liablc to bucklc sldcnrays. Both
{langec nust be wi& cnougti for tho rlvlt! andforthc cndc of stiflcocrg
rherc thcv arp uEG No ptrrqr of lcss thro 6 mm in thickncss shoutd
be rudtO'r tbsy will soon b0 dcstrorrcd by corrosion. Thetc should be
qt fcw joints rs possiblc ergcdally in thc tcnsion flarge aod vreb.

3. Tbs cnds of girdors ml6t aot bc rigidly fxed, unlcss they have

!3 dosienod { frao* toi bo ffxod at tho onds,otherwisc,stresses,
r *illcomo upon thonr, wbich,thoy'worc not dosignod to bear.

,'l

4. Thoonds ofgirdorsrosfingupon wallg should bosupported by
@rd {ono bod plates anq day bc beddod upon sheot t*Ol o. op"o
two thicknossos of asphaltod or tarrcd fclt, and if they aro r"quir"d
to afford a tie to tho structurc, thoy may bs socured by bolts io tho
walls. Tho stono bgd plato fhould bo shanfored at its outer face.--

5. Girders of oy* 15 m. rpan shoutd havo cast iron shoes upon
thc.onds, so that tboy may slido wheu tho girder alters in longfh
uador changps of tomperatufe, and large girders slould tavc ini
tind sudpdrted on rollers. wtirking in a iottsr Uox.

6. As a rulo, girdors shorlld bo cornected by the wcbs, not the
&ogns; -I-te lattfi arraDg0mort wc,uld often bo iacoirveniont,

.l4d.T|di*ni*uiy casos be {quivalcnt tO firing the eods, or makini
.tbe girders 0oqtrnuous. i .-

165

?. tVbore possiBle, tbe holos for bolts, etc., should bc aq{s u,
near as possible to the neutral axis or centre linc of tho.gir.dcrl*lr
that they may be clear ofthe direct stresses uponit. ':. 

.

-8. 
Caro should bo taken to use market sizes of plates and stGol

angles as far as possible. For example, the web in small Siqggrs
should, where possible, be made an eveo multiple of 5 co. in ordcr
that mark.t widtls 61,1u1es may be used to avoid the €Btra cost of
shearing. Steel angles should not be specified of pectrliar gii
and thickncss exactly to suit tho calculated din€Bsidlrs, or tbo
difrculty in fitting them will cause trct only expense but del*y. It.
may, however, be cheaper in some cases to use spocific leogtb-id,
ordertoreducethe number ofjoints. ,o '.

. 9. All parts should be so arranged as to be got at easily for riyet-
i.ng and fcir periodical paiating.

10. Plate girders should be constructed with a camber of about
l/480 of the clear span, so that whetr lloaded they may not lag sr
appear to do so.

f 1I. For live and dead loads of tle ffoors refer relevant I.S. lg.il
1967 and N.B. Code Part Vl-Section I.

12. For rolled steel joists over small spans, say upto 2.45 u. rdn

ovorlap or trrrrumunc boaring of 15 cm. over the walls at eithot onds
should bu atlowed, for spans fuom 2-75 m. to 3.66 m, a minitrius
,beariag f,of 23 cm., and for rolled steel beams or girdets, ia sirlp
2'75to 3'66m. aminimum bearing of 30 cm. should teprovidc!.
Tho longth of bearing at €ach end should also be preferably trot l€s
than the depth of t he gi rder whero t hi s can roadily be providod

In case of hoarry loads and larger spans, the bearing is to bo dltert,
mined by the safe bearing capacity of tho bed $tono fpasoary ussd,"
under the onds of tho girders as irer N.B. Code Part Vljsection 4. 

-,, 
'

13. Steel ttusses for roofs :-\a) Ror roofs of small spans tho
enili of trusses should be laid on lead sheets snd the boles for bolt
SEiEEiecure them should be slots, of an obtcng $olm, so thsrtt€
otrd can move slightly backward and forward on thelead.

The end ofthe truss from which direction the prcvailing windr
blow should inrariably be fixed.

In roofs of large s,1nn tho c,hair or saddlo at tho frc eod of the
truss should be supported ori steel rollers, so ttal it can o r,te ctl

wards and inwards with case under changes of dimensions causrd
by tho offect oftooporaturo.

(D) In shcds, opcn at the sidos, thotrussos should be strootly
braood together by wind tiGs to sGcurc thm against tho . etrcct of
galc. The witrd tiGs or rods should pass {bom the foot of prin
cipal rafter diagor,aily across throe or four trussoi, to whicb thCi
should be secuiod until they rcach tho ridgo. Tho Wibd tioE ahoul8
be arranged to coovetBe in peirs aad should be furnlsed wlth

14. Calcalattons for roof Trusses;-Tables of Co-eftcientr fot
the determination of stresses,' and lengths of membcrs in roof
trusscs, for any sErn, the proportion ofheight to halfthc spau beihg,
l:2, is girren below : ':

l4'1. To frnd the strcss ln any member:-Let S:Span bet$aih
the points of inter-section of th6 refter and tic LiTotal d€ad load
carried by the truss including its own urcight. W-Total r,iod prcs.
rurcresisted bythetruss, actiDg on one side of dher,oof ind aorEII
to its surfaco. F:Total stress required.- Theo 3-Q,, multipie.4.
by tb€ io-eficicnt for dead load)*(Wt multiplied'by thc col6$
qrt for wind fessure).
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f.IdlL- ln tn$ses of large $pans' to providc for expansion, tho

co*fnt for win pressure corresponding to "one end free *should 
-

ba u!od.

.toooothelengthofanymernberbetweenpointsofirrtersection

prrl,tp.,t, $ by the length oo'efficient for that member'

Nou.-The following stress co'efflcients have becn] calculated oo
'tEc assumption that tte roof purlins occur overthe points of inter-

*}i* of:.the various rnpmbers with the principal rafter; when s,ch

t.,"rtuoo'",bendrngisproducediatherafterwhichnecessitates
i,irtnrr ""fJit ", 

oi a[owance being made, when deoidiqg its

length
co-

efflclcnts

(6)

Fl0 t.

A

A

l'*--

A

FIO G
,l

_{

---l

D -1

b

s€ctioo.

For add.itional information I.S. S00/1962 shall applv'

Tenrx XIV.

1",
L

b

E -l
I

l.
l4
It_

Figure
dtmber

Member
of

trllss.

Dead
lead,

Sfiess co-effciants.
/- --"-.-r'L--- 

--fllsrnal wlnd Pressute
t-.-a-Jv---.

Both One
ends end

fixed. free.

f')

(t)

2
and 3

5

(3)

0'838
o'727
0.22?
0'750
0'500
0.250

o'932
0'758
0'783
o'179
0'179
0.833
o'5oo
0.333

0.875
0'875
0'500
0'978
0'419
0'559

r.w
0'820
1 042
0.401
0.401
1.105
0.419
o.746

r.125
t t25
1,125
t'lzs

0.250
0.250
0.500
1.258

o'978
0.419
o.n9
o'279
0.838
0.559

1.208
t o91
1.208
1.208
7'097
1.208
0.200
0'200
0'200
0'200
0's00
1.351
0'978
0.4t9
o't73
0.373

0.978
o.922
0.866
0.811

0.112
o'tt2
9.224
0'875
0'750
0.s00
0.125
0.125
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0'250

t'025
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0'950
(}'913
0.826
7.838
0'090
0.090
0.090
0'090
o'224
o'977
0.750
0'500
0.167
o,t61
0'4r7
0'250

(2)

rAB
isP
lBc
{AC
lcE
LCD

rAB
iBDlor
IBC
IpctAcrcF
LCE

rAB
IBD
IDF
I rrr
lsc
IFG
IDE
{AC
ICE
IEJlcp
IDG
iox
TEG

rAB
IBD
IDE
lBc
IGJIJK
IBC
lpc
{otrIJH
IEFlAc
lcFIFL
lcE
I prr
lttlc
tFtr

(5)(4)

1

o.27gso
o'27950
0.1 3075
0.31250
0.18750
0.31250

FtGg 4 ^N7 7

0.18634
0't 8634
0'18534
o,t6791
o.tfln
0'3r250
0.r 8750
0.3r250

H

r
D F,.

b
-
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C e

7.125
7,t25
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0'500
l'397

1.11 8
0.559
o.n9
o.279
0.838
0.559

t.208
1.o97
1.208
1.208
1-097
1.208
0.200
0.200
o'zoo

0.200
0.500
l.49il
I,llg
0559
0 373

0'13975
0.t3975
0.13975
0'r3975
0'06987
o'06287
0.13975
0.15625
0.75625
0.18750
o.15625
015625
0.15625
0.15625

0.093t 7
0.09317
0'09317
o'093I7
0.o93t7
0'09317
0.08398
0.08398
0'08398
0.08398
0.13975
0.15628
o 75625
0.1 8750
0'l 5625
0.1 5625
0'l 5625
9.15625

F---- 'i,.-'---t

4
and

K

"q

D

J

F_ ,,+

b
A

cF
-----€l;- -- L

11t
912
559

0
0
0

. SIECIFICATION No- 86'8.

l, Wrought lron, .
Nors-Steel has practically supcrseded wrougbt iron for struo

tural purposes, but it is io usofor some smitby and forge p-urpoecr.

Some grades arc moro rust-resistsnt thaostcel, and h#arc at
times uscd on trv<Iraulic aa6 6a1inc vorks. C,crtain gradtr of so
called rustlessiroo sheets havc, how€vcr, beeo found ig"+nrgigc'
to hsve alife but littlc .grcatcr thao properly trcatql and mah'
tainedmil d stcohhcct s.

6

H

6

9.932
0'559

6lzF-
tr166 2 A\D 5

6t.
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i
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2. Thervroughtiron
tests :-

I

qrpdicd strall be such as to meet the follo$ing

SPECIFICATION No.8fu.

supplied by the contractor untesr
castings are to bo
macfuining.

i*.f '

167

- . 
3.-Stoppin8 or plugging with lead, purry, or paint stra11 be prohi-

bited. Castings shalJnot be painted untilthey have beeopasie6 6y
the Executive Engineer.

4. Castings must be of such a strength that a test bar cast fromthe
same heat of metal 5 cm. deep X 2.5 cm. wide placcd ubon.,
bearinS 90 cm. apart will sustain without fracture a weigUt 9ft3@ .

L

t

'I

.-,,q By: 
9"..1 : "!F 

in diamrcter and aagle aud other shaped iron
snAll'haw an ulunrat€ tensile strength of not less than 34.6S
t&/oims of original section with an ifonption of at least 12 per
oent inia iength of,20 cm. and be sapable Jit"nOi"g double, when
cold, without sl6ckingr to a curw of which the inner radius is twice
the thickness of the piQce rested.

(,) Plateiron shall tave an ultimate tensile stergtb ofnot Iess
itra1 33 kg. per mm. 2 oforiginal section and an elongatioo in a lcngth
of 20 cm. of at least 8 per cent with the grai" -A ZO.A kg/mmr and 3
q? ql elongation across the Braia. 1a" cold bend shall be 35
degrees.with the grain and 15 d"grees 

""ro., 
f* I cm. plate and

psopottiooate amounts for other thicftaesses, the radius ofihe curve
being egual to the thickncss of the plate.

- .(c) The wrought iron, used for rivets, bo11. and trars under 5 cm.in diam,eter shall have in ulti-ate t""rif" Jr*gth of not lessthar- 36.2 Kg./mmt of original section, *itl 
"o "ioog"tion of not

9t: *f 20 per centin20 cm.andshall stand bending double when
@lo without cracking.

5. Castings having wearing surfaces shaU be made from eold blast

7. Cast iroq pipes and special castinlr for water,sewage or hr/draullc
poyer shall be supplied to the stardard laiddownin tUeielevagt
Iodian Standard specification Surfacetreatment whethcrby Ooct&
Angus Smith's composition or other paint will be separctty specified.

8. Whencast iron is required only for @uDter weights, tho Ec.
sutive Engineer will amend this specification to suit the partiailar
requirements of the work.

6. Holes for bolts, etc., shall be drilted out or cast in he,sasting
as may b€ directed in each case. '. 

:

9. Regarding measurement of steel work a1d iron work-rclevant
I.S. 1200 @art yltr) 1962-shall apply.

pig.

Exrnacr FRoM r.s. ZZG_1969.

Specification for Stactural Steel.

7. Tenstle Test.

7'1. Number of Tensile tests.

7'l'1. Plotes, Sdctions (AnglesiTees Beams, ehatnels and flats, etc).-

, ,:$

,..t.-..

ll

.$',:i

3. Where finished artigles are to be supplied under the contr3sl
lschtdulo thdy shouldbe forged cleao from G anvil, neat, ,ornO *J
{oeerlf w9rk9d. AII e.dges shall be filed square when so directed.
rOoatiag, whether of boiled linseed oil- applied to the hot iron, o.,whether of a particular brandof paint,rwili be separately specified.

l. Cast lron.

&use s additlona I to', G ene ra 1,, prece ding :

t't. eU Cast iron used on the c/ork shall be of t[e lsst tsugfi,
close graind, grey metal, dean sound, wittrs.1 admixture of d&e.
t{rioqs rnatter,truein sectiorl with an even thickness of met"f ttrrrgh-
out co-nformiag to the desi4, free from air holes, saa6 holes, flais, or defects ofany kind, and ivith cleal 

"oU 
sbarp edges, where so

shown on plan, and with an eveo surface. It shal u" ,om.iiotry
softto admit of beingeasily cut by either chiset or drill.

.- 
Norrt-(a) The quality of material may be fairly well judged from

. th:.apltilpncc offracture. Itismadeeither as a gxeyor asa
white iron, Grcy, beieg the strongest, is in demand the tnost and
Bhould invariably be uscd whcre strength is desired. Hard and

.bdfilor &etcrial is commonlylight g16y ;o colour, haviag 1;111"
orao lushe. .A tough iron is 4arkcd by i unifor-ty Ofus.O:aa* gr"V
colpur hevlng a good lustre, but if mottled in cotour *a ilfor;rlustrerthcnthomat€rialisweak, Alighl gey colour with pr-o*-
ed lus\indicates a hard and tlnacious iron and whe,n a f,rstur. shown
up as a 4rrhmottted dark colilur with an entire absenoe of lustre the
suitabilty of tlc iron should L il;.hd;;th-u ,io* ,o rejecrion.

1

- (D) For all practical purposes of importance, steel has en*rely
displaed cast iron in strucfural engineeiing, but ;wing t o its relative
cheeinpss aod the ease with wfict it 

""oUE "uri 
i" moulds to almost

any desired sbape, therc are still maay uses to which it i I put.

. ,G) Brazi8 
_and riveting ate inadmissible opreratious where cast

tfon is con6rae<1. Greyiren is much cheaper to maChine than white
1.oo sSich ig not easily workid.

.!'
.i

rj
i,,!

t ir.

Qae ten5ile test shall be made from finished steel for overy {) ,
toDncs or part thereoffrom each castr a separate test being;8dc
for each class of steel product (namely plates, Sectio,ns ;d
Sats) rclled from a cast.

7.1.1.1. Where plates, sections or flats of more than olre thicttrlas '
are rolled from the same cast, ooe additional teasllc test shatl b,e
madp from the material i1 each class of product for each- vrtri.ation
in thickness of 6 mm. above or below the thickaess of the test pipcc i

first selected in such a class.

7't'2. furs (round, sqaare and hexagona|.-Oneteosite test shfll ' ;

be made from finished stoel for every rO tonnes or part thereoffton. - ,

each cast aod for every class of product. When moro than o[a ; : ,

diamoter or thickness of the bar is specified, ono additioaaf tcndic ; ,i
tert shall be made for each diameter or thick!€ss of the bar .grdrrd " : . :i,
if so desired by tho purchaser. i

. ,., 1,

7.2. Tensilo tcst pioces-The tensile stfangth, yield stress 84d ' ,
percontago elongation of steelshall be detcrmined from standard. i.r,,..i
test picces out lengthwise or orostr wise from plates and lengthwiro
from scctions, flatr and bars. The tests shall be carried out on :,,
Indian Standard t€st pieces prepared in accordance with LS. . - -,

1608-1960. 
:

"1:

7.3. Tcnsile tcst-Thotcilrsilo strength, yicld strossand pcreat., . l't,l
age elongation, whon detcrmincd in accordance with LS: i6O; '
1960 shall be as givon in Table l. 

, :t " ,
7.3.1. In casc ofscc{ionr, tho thicknoss of which is .not uniforn ' i I

throughout the proflc, the timits chall be appliod accordil8 to thc : ' 
._

actudl maximum thic&aerio of the piece selocted for test. :t...,,''!
. 

j:

I

i.:r.id'i:
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T.3.2.Shouldatetrsiletestpiecebreakoutsidethemiddlehalfof
iis gaugelength (seeI.s. 1608-1960) and the percentage clonga'

tion obtained is less than that specifled, the tcst may bo discarded

at the manufacturer's option, and airother test made from the

:ame Plate, scction, flat or bar.

'Teua 1 : Mecha,nical Properties of Structural Steel'

(Stanclard QualitY)'

(Clause 7'3.)

Nominal Tcnsile
tliickness Strength.
Dlameter. Kgflmmt

mil.

8.3.1. For bend tosts olcopt in tho cass of round brrs 25!tm tn''
diarnotor and undor, thr tost pioco whcn cold shall, wrthout ftactruo.

be doublcd ove,r, eith€r by pressuro or by blows from tho banoor'
until tbo intcrnal diamotcr is not gratcr thao three tinos tbe thicknoss

oi tl" iot, pioce, and' tho sidcs ero parallol. +*"*

8.3.2. In the casc of round bars 25 mm in diaooter aod undcr thG

intornal diamoter of tbo bcnd shall be not grator than twioe the di,a'

metor of the bar.

F,:rrR cT Frou I.S. 1148'1964.

Specifuatiou for rivet furs for sffudural Putposes.

9. Tedle Test.-

9.1. Ono Tonsile tost shall bo made from tbe finished stcel for eyery

10,000 Kg. of cast iroD or part thereof.

g.2. The Teosile strength, yield,stress aJnal percentage elonga'
tion of steol, when dotermined on test piece cut lenghwisc from
bars, in accordance with I.S. 1068-1968 shall be given in Tablp I.

TesL8 l.-TrNsrls PnopnrlEs or Rrvrr Beng.

for Structural Purposes.

Elongdtion per cen mln.
Gauge length

5'6s {36: 4r Sl
19.0tr,51.0. f95 31 35

9.2.1. Should a tensile test piece break <utside the middle half
of its gaugelength the test may be discarded at thesupplier's option,
au<l another tes{ made from the same rirrct bar If, howercr, tbo
spccified elongation has becn obtained the additional test shall not bo
required. :

Exrucr Fnou I.S. 1929-1961.

Specification for rivet for gencral pur)oses

(12 to 48 mm. Diarreter).

7'2. Tests.

7. 2.1. B e nd fest.-The rivet shaok shall be bent cold,ind harumcred

unrilthe two parts of the shank touchin the manncr shown in Fig. I0.
There shall be no fracture on the outside ofthe bend.

7.2.2. Flalteting Test.-The rivet head shall be flattpo6,
while bot in the manner shown in"Fig. ll. Tho head shall tb !at:
tend untilits daimeter is 2[ times the diameter of the shalt .1[r;r
balt bc no cracking at the edies.

i
I'r i
ill.r-

ii",:,
{-'r,

[.'
!:-( .'
h- -::..

.,1 Clins al steel product.

I atos, Scctions (for
exa^mple, aogles, toes"

beamq, channels

etc.) and flats.

il$s (round, square

hd hexagoual)-

Below 6 r'Bendtest onlyshallberequirod

6 upto 42ta 54 26'0 23

and
including

20

Over 20 42to 54 24'O 23

upto
and

including
40

Qrrcr,l{) Oto 54. 23'0 23

rBond tost only shall bo required

TensileStrewth Yeildstress
.(kstlnurs) ksYi#;n\.

tYield
stres
Min.

Keflmms

Percentage
elongatton
min. guaeg

length
5'65./S;:

Below 10

l0 upto
and

including 42to54
20

Ovor 20 42to 54

2o.0

24.0

23

23

NorB.-Gluagp toneths oore ttrau 5'651T;

'ritriclcatutn. uiongationshallbereao froml'S' 3

fpr olongation gonversiolrs for Steol"'

may also bo used, in
803-1967'.Methods

.In oaso of plates, seotions and fiats below 6 mn' the yield stress

su+ru 
"''o,o.l 

to bo at loast t.ho samo as that for thickness botwoen

6 aod 20 mm.

*'[ncrseolbersbolorl0innJixnoter,thoyieldStressshallb€
rso."rf 1" Ut at loast the sa:ao as for bars of diameter between l0

and 20 mm.

8.3.Bsnllest-.3en'ltestshallbeconductedinaccordaocewtth
r.s. 1599-1960.

\

G
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Exrnecr FRoM I.S, 80L1962.
Code of p actlce lor ute of struclural steel in 3cneral buildtng

construcfion.

Appsr,[Dx-H.
(Ctause l4.O)

Loading Tests.

Hl, Acceptance Ests:

H.r.o. The structure or structural member under coosider.ation
shall be loadcd with its actual dcad load for as long a rlme as
possible bcforc testing and the tests conductcd as follorn :

H.1.1. Sttffies,t ferr.-In this tcst, the structure or member shall
be subjected in addition to its actuar dead r,ad, to a tost ro"a cquai
t6 1.5 times the cpecifed super-imposeJ load, and this loadiry r'hJg
be maintained for 24 hours. Tho maximum dc,flcctioa at-tai,Gd-
duringthh test rhould not be excessive. If, after reneyat sf ths
test toad, the merber on structure does not show a recovery of at
least 80 per cent of tbe maximum strain on tlteetioa shown
during the 24 hcurs under lord, the test shall be repcated. The
suuct.re shall be consi_ered to have sufficient stiffasg5, providcd
that ths recovrry after this secotrd test is not ress thaa 90 por cent
of the maxim".m increase itr;strain On dedcction shown duriag tle
sccotrd test.

169

H.3, Satiqlactoty Structwc :-
H3.1. Ar actual structure which ha! parsod thc ..Steagth &sr.

(soe lrl'2) and issubseq.ently to bocrectod for use, sralr be consi-
dcred satisfactory for oeupency after it Lal bcco ctlcrgfaaoO bloplecing eny distorted mcmbc!, end hrr ubocqucatly satistodt fo
"8tifinoss Tcsf ' (Soo H.t. t)

NoIr: ttutbd o!'tcstlr1f,-{ihc rr^nngr in wlich tho loadiqg b to
beapplicdeadthc poritioa et whichdcdoctioas or sfaiDr arcb.bc
mcasurcd can onry bc dccidcd with refsFrcc to tb€ parficuhr ;ructurr
te bctastcd, but es fnc,rrl culdo thc followiog arosug3rstcd.._ _

(t) Dcoms end Gbdcrs.4fu, denoctlm sbould b€ mersurcd at
mid span and if it is cx@cd thrt considcrabrc streir o, settr@t E;
oocur et the supportg ths doflostioa oD scttlcmcat at thc suppct
should elso bc rccordcd.

(b) cantilevers.-Thc de.loctions et the end of the cantircvcr
should bc mcasurcd, rnd under thc couditioas visuatiscd abo;-i;
thc bcams thc dcfoctioas at th' support shoutd atso b" *".rd"d:--

(c) Stanchion.-Thc lateral dcfoctions at the oid hcitht of tho
starshior and at thc bced of tbe stanchion sbutd.bem"a;A'"hfr;
to the joint noxt bclow r.rd to thr bu.

Norr 2 : Loallng:-
(1) Ycrtical loadfu,-Anbrdy Cishibute.C loeCiag on bcans

Day be rcprcscntcd by two roeds, crch hrr tne totar of t[e uriformly
distsibuted loed applicd et tho quartcr poiit!.

(b) Eartzonrl loeding.-Vberc th cf,rt of lorizeftel forper
on tlc structurc es a whole les to bG testad, tha actia of tto cUdalfi
in applyiu3 thc loed to thc frrmc should be tetcn irto rooeut. 

-it
horizontel fors would in 3cocrel bc rcprcscatcd Uva[Jtoa numG
of poiat lordc.

G) Dead laad egutvarcaL-It has beo assumed that thc ecturt
9*{ tt9 is-in plece, but whcn it is corvcoient to do tlr t st bcfor!
m. ocrc rota is tppliad, eo cquivdcnt cen be used, plaocd as doccriboil
in (a). Thc deloction due to the dead load on iis eauivalent shoutd
aot be included in tho meesuremcnts.

para 35_1.5.800_ t962.

35. Holtng.'

35'l'Holes through more than one thickness of material for
such as compound stanchioa end girder flanger shall, whercpoasiblc' be drillod aftcr the membcrs 

"." ".r"rbr.d "oa 
tigrrtry ciamp"aor boltcd togethcr. punching may bc permitted U"f.* 

-"*#Uiv
providcd thc hores are punched l mm lcss in diametcr than the re.quin;
size and rcamed after assembry to the full diameter. The thicknees
of matcrial punched shall be not grcatcr than 16 mn.

35.2. When the holes arc drillcd ia one <ipcration throu3h two ornore scparable parts, thesc-parts wl.rcn go spccificd UV tf. f.Eorr,
shall bc s.partcd after drilling and thc buirs rcmcved.

35.3. Holes in connecting geles and ptetes, othcr than spliceo,
also in roof mcmbers and light ft8min& mey bc pua<lrod full eizethrough material not over t3mm. thirk,excertwho.rcquindfor
close tolerance on barrel bollc.

35'4' Matching hores for riveh and brock belt' shslr rcdstcr wio e*other sothat a gauge of .l.Smm o-r 2.0mmf", tfr" caso naybe
dependins oa whetber the diametsr of thc rirrct oi tctt is t€ls than ornorc than 23 mm) tess in diam€ter than the diareter of the holc wllr .

H.1.2. Stength Test:

ll,l.2.l. The structure shall be subjected, in ar,dition to irs
actual det:d loed to a tesr load equal to the sum of the dcad haJ
and twicc the specified superimposjd load, and this load gnalf ie
mai tained for 24 hours, exc€pt that for dwelling houses of eot
more th1n two stor€ys and for single storey scbools, the stfllcttre
may be subjeded in addition to its actual dead load to a tcst loa .

of twice the specified superimposed load only.

11.1.22, In the case offiwiod load, a load col.espondlingt to wici
the specified wind lcad shaU tr applied aad maintained for 14 ho;;,
either with or witjrout the vertical test load, according to ,f,1.-f,
coadition is the more severe in the member under consiicration oi
the structure as a whole, Complete tcsts under bott conAiticns
may be n€ccssory to verify tho strength of the ,t.o.t*". 

-fn
structure shall be deemed.to have adequatc strength if auring itc
t€st no part completcly fails, and if cn removal of rhe rest load the
st.ucture shows a recovery of at least 20 per cent of the maximum
defloctioo on strain shown during the Z hoprs under load.

H.2. Structures of scme Design:-

H.2.1. Whore scveral strutturc are to bc built to thcsame dcsign
and it is considcred uDnecessary to test Ell of them one stnrcture, asa
prototypc, rbrll be fully tested, as dcssribedin H.I.l. and tt.t.Z., AV i
qualificd Erxgineer, but in addition during thc nrst appticatioa or t&e
test load particular note shall be taken of the strain or delection whcn
the test load, at 1'5 times the speified super imposcd load, has bccn
rnaintained for 24 hours. This iaformation is requircd ee r besis of
comparison in any check tests canied out on samplcs of the structur€-

H.2.2 When a structure of the sane typeisscrected for a chock test,
it shall bc subjccted, in addition to its actual dcad load, to be sufr
imposed test load, equal to 1.5 times the specified live load, in " ,"rno
and to an extent prescribed by the Fngineer oarrying out the tpst
This load shall be maintained for z hours during which time the
maximum def,ection shourd bo noted. The cbeck tost slcl be coo-
sidered to be satisfactory provided"that the maximum strah or de6cc-
ction noted in the check te.it does not creeed,by more,than 20 per,ocnt
the maximum straia or dedectioa shom at similar losd i" the test ;;
the prototype.

466i3A-22
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pass heely through the assembled members in the direction at right

lngh. to such mombers. Finished holes shall be not more than

1.5- am. c 2'0 mm. (as the case may be) in diameter larger thao

tto daEctcr of the rivet or black bolt passing througlr them, unless

c&€rrisc lpocined by the Eogineer.

35.5. Hoto for t[rned and fitted bolts shall bedrilled to a diameter

equat to the nominal diameter of the shank or.barrel subject to- H8

tJlqmoc speciffed io I.S. 9l9-I959recomme'ndationsforlimits and fits

for ioCnoering. Preferably, parts to be connected with close toler-

anco barrel bolts shall be firmly held together by taking belts or clamps

ud tho holcs drillod through all tho thicknesses at one operatiod and

cuhcqrrcatly tcamed to size. All holes not drillerl through all thick'

rcrar at ouo opcretiotr shall be drilled to a smaller size and reamed

cr{ rfta ambly. Whcro thjs is not practicable, the parts shall be

lrillod ead rcamcd separately through hard bushed steel.

35.6. Hoteg for rivets or bolts shall not he formed by g gas outting

ProQ9tl3.

l(elding,

39.1. Wetding shall be in accordance with any of the following

rtandards as aPProPriatc'

I.S. 816-1955 *Code of Practice for use of metal Arc welding

for gcneral construction in mild steel'

I.S. Elt-1957 -Code of Prastice for resistance spot welding

for light osscmblies in mild steel'

16..AssemblY:-

tf.l. llr rarbly ahell bo.esssmbled in euch a maon€r thet thcy

rrlt dl.r tuld.a .r etl.rwilo dine3od, ard slall be so prcperd

*at tho spodfcd eornbcrs if any, arc provided'

t7. Blveting z

Jl.l. Rivets shall be heatcd uniformly through'out their length,

sithout buraing or pxccssive scating, and shall be of sufficient length,

io providc e Lcad of standard dimensions' They shall, when driven

conpl*cty lll tlc Lotes erd, if countersunk, the qountcrsinklng

itnti U" tutly tttoa by the rivet, any proudness of the countersun!'

liaa being dressed of, flush, if required'

37.2. Livctcd irnbers slall have all parts firmly drawn and held

torcthcr bcforc erd durirg rivcting, and special care shall be taken

t -ttir rcctoat for ell sin3lc riveted corlnections' For multiple
:vice bolt shall be provided in every thirdrivetod torncctiots, a set

or fourth hclc'

37.3. Whcrcver practicable, machine riveting shall be carried

out by using machinos of the steady pressure type'

37.4. All loose, burncd or otherwise defective rivets shall bc

cut out and replaced beforc the structure is loaded and special care

iialt Ue takeo to inspect all single riveted connections'

37.5. Special oare shall be taken in heating and drilling long rivets.

170

I.S. 822- C-ode of Practic€ for inspection of welds.

Procedure code for metal arc weldingI.S.82iI-
of mild steel.

I.S. tOZ -- CodeofPracticcforweldingofstructures
subjgct to dynamic loading.

I.S. 1261-1959-Code of Practice for seam welding in rnild
steel,

I.S. l31t-1959-Code of Practice fur Oxy-Acetylene welding
for structural work in mild steel.

19.2, For welding ofany particular type of joint, welders shall
give evidence acceptable to the purchaser of having satisfactorily
completed appropriate testt as described in any one ofthe following
staudards as relevant :

I.S. 817-1957--C9de of Practicc for training and testing of
metal arc welders.

I.S. 1l8l-1957-Quelifying tests for mctal arc welders (Engaged

in wclding structures otlcr tlan pipcs).

I.S. 1393-1961-Code of Practice for traiuing and testing of
oxy-accetylene welders.

43. Painting :

43.1. All surfaces which are to be painted, oiled or othcrwise
treated shall be dry and thoroughly clcancci to remove all lcose

scale and loose rust'

43.2. Shop contact surfaces need not be painted unless so specified.

If so specified, they shall be brought together while the paint is stitl,
wet.

4!.3. Surfaces not in contact, but inacccssiblc aftcr shop assemb.ly

shall receive the full spccified protcctive trcatmcnt bcfore asscmbly.

This does not apply to the interior <.rf sealed hollow sections.

r.s. 820 -
tubular constructicn'

I.s. 8zl :-
pipclioes.

Code of Practice for use of welding in

43.4. In the case of surfaces to be welded, the steel shalJ not be

oainted on mctal coated within a suitable distance of any e6ges

io be welded if thc palnt speciied on the mctal coating would be

hetmful to welders or impair the quallty of thc welds'

45. ShoP ereclion:

45.1. The steel work shall be temperaiily shop erectod ccmpletc

cr as arranged with the inspector so that a@uracy of fit may be

,n""t.a bcfore despatch. Thc parts shall be shop asscmbled wiih a

Jom"i"nt number of parallcl drifts to bring and kcep thc patls in
place.

45.2. lrt the case of parts drilled or punched, througb steel jigs,

with bushes resulting in all similar parts bcing intcr'changeablc

iU..,""t work may bc shop erected in such position as arranged

with the insPector'

47. Inspection and testlng z

47.1. The inspcctor shall have frec access at all reascneble tinrcs

to those parts of the manufacttrrer's works which ar'e ccnnectcd

*itt tl" fabrication of the steel work and shall be afrorrled all

reasonable facilities for satisfying himself that the fabrication is

being undertaken in accordance with the provisions of this rtandard. I

I

I

1

Gode of Practice for use of welding in
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4?.i. Unless specified otherwise, inspection shall be made at the
place of mtnufacture prior to despatch and shall be conducted so
as oot to interfere unnecessarily with the operation of the work.

47.3. The manufacturer shall guarantee compliance with the
provisions of this standard, ifrequired to do so by thc purchaser.

i!
47'4. Shouldanystructure or part of astructnre be found not

to comply with aoy of thc provisionr of this staadard, it shall be
liablc to rejcction. No structuro or part of thc structure, once
rejcctcd shall be rcsubmittcd fortest, cxoept incascs where the
purchasor or hir authorbcd rcpresentative coosiders the defect as
rcctifiable.

47'5. Defccts which rnay appelr during fabrication rhall be made
good with the coosent of and according to tho procedure laid down
by the inspector.

where,and.shouldthe.mat€rial so tested be found to bouosotEF .
factory, the costs of such tests shall be borne by the manufactulrt,
anC if satisfactory, the costs shall be bornc by the purchaser

3l'2, Roof Trussest

31.2'1. For any momber normally acting cs a tie in a roof trut
but subject to reversal oi stress resulting t 

from the actioo of wind,
the ratio of the efiective l:ngth to the least ra. ius of gy.ration shrli
not exceed 3-50.

ll'2'2. The wiodvrard roof trusses ia multiptetay brildsgs rrqlt
be desilned to rerist tho approprietc wind forcos .stimrt.d .! rJ
out in I.S. 875-1957-Code of Practicc for structirnl nfoty d
Buildings:-Loading standards, and the compoacrt racmbcrs of t|
sheltered truss€s, if the trusses are of the samo Lelght, spar, rfu
and spacing as tho windward truss shall be of the samr rectionr o
those of tho windward trusseo.

3l'2'2'1. Whero in multiple.bay buildingr, a rhaltcnd hrrr I
oither of different height, gpan, rise or spacirrg fral tlo rhl ngd
russ, the component membors of tho shclt rod trl6 rhrll h LD
evcr the whd loads producc 8fo:;161' force or rovrrral af tbrtg.r
qny of tho membffs, such membcrs shall be proportiocd to rctlrr
tbro greater forces or revefsed forces.

Nomlnal'slze or
thlcknest.

" mh:

Q'

16O0 to 1870

1920 to 2240

1460

l{50

r010

7N

15CI to 1500

1840

1760 to 2000

l0i0

47'6. All garges and teEplatps necessary to satisfy tho iospector
shal be supplied by tho manufacturcr. The inspcctor riray at his
dlscrction, cbcck thc tegt rsr{ts obtained at thc manufacturer's
works by indepenCent tGsts at tho Government test house or clse

B:trnncr FRoM r. s. lgll-t96?.
Exatract flom ldtan sr@rdatd Sdudute !! anit Terghts cl Butldtng ltaterlals lFirst Reyision)

Scttcdtth o! oW wrthrt of but:lding matertab,

Deadload:-T\e unit wcight of buitdiog materials are given below for calculatrng rire dead loads.

TrsLs l-Unrr.WEorTl or Burr.DrNo Mlrnnnrs.

Material

(1)

2. Aggregate, Coarse.

Brokcn stone ballast :

I)ry, well-shaken

. Perfectly wet

Shingles, 3 mm. to 3E mm.

Btoken bricks :

Flnc

@arse

Foam slag, foundry pumicc

3. Aggegate, fine

Sand:

Dry, clean

Rlver

WGI

Brick dust (Surkhi)

466-3A--22tr

Pet-

(4)

68

68
.68

6B

68

rsE

m8

pnl

53
gn

x8,
(3)



Material.

(r)
9. Asb€stog Coment Sheeting (See IS :

Corrugated (t46 mp.)

Seti-corrugated (340 mm.)

Plain

11. Blocks :

Lira: Coment cindor solid blocks

(.Sce IS : 3l15-1965)

38. MasonrY stono :

Cast
DrY rubble
Granite ashlar

Granite rubble

Lime stone ashlar

Marble dressed

thnd stone

Llvc lord: Fgt live

TT2

Tasl.e I : Uurt WEIorrI! or BuIr.DlNo Mi{tn'nug-coat r

Nominal sin or
thickness

mm.
(2)

459-1962) t

Kc.
(3)

l4tefuht.

-JL------- Per,
(4)

62
68
a12
68
68

68

68
68
68
68
mE

68

n1i
mE

g18

68
68
g18

68

58

Dl

ml

6l

6E
6E
sr3

68

m.
68
Ed
p8
DE

6t
Et

I
)

)

12.0 to 13.3
l4.l to 15.6

12.0 to 13.3
l4.l to 15.6

%16

880 to 1280

1600to 1920

2160

l7@ to 1840

1760 to 20fi)
1840

2080

t440
1280

760
1600 to 1920

800 to 1280

22 bl'o24t)0

2ll0 to2470
2370 ro2530
2530 to27n

2400

2080

2080

,,

1920

240o
20E0

2240

13. Ericks :
Common burnt clay bricks (See IS : 1077-1957)

Eegineering bricks

Prerscd bricks
Refrrctory bricks
Sand cement brioks

Sandlime bricks

19. Oement :

Otdinary and aluminous

Rapid hardening

20. Cement concr€te Plaio :

Aerated
No fines, with heavY aggregate

No fines, with liSht aggrcgatc . '
With standard gravel or crushcd naturat stonc aggregate

21. coment concrete reinforced with sacd and gatcl or cfushed natuflll stohe aggragate :

With I Per cent steel

With 2 Per cent stcel
With 5 per cent steel

23. Cernent concr€te Prestressed :

(oonf.rrming IS : 1343-1960)

24. Crment mortar

25. Cement Plaster

36. Mastic asphalt '.
3?. Masonry brick :

Comlon b.rrnt claY bricks

Engineering bricks

Glazsd bricks
Pressod bricks

l0

----ts

- 
at aa 

-

.a

load refer NBO, Part VI Structural Design Section

f

I, Loads.

5t
6
7

5

2300

2080

zffi
2&O
2560

27U)

224A



Exnrrct n6u I.S. 12@ (PenrVUD-195?.

Mbthocl of meastremeilt-Steel work atrd iron work.

l. Scopc.

1.1. Thisstandard (Fart V[I) corrs the method of measurement

of steel work and iron work in buildings and clvil Engineering works.

NorB.-Tho method of measurement of roof covering, pipe lince,

ctc,, for water Eupply and pipcliner, ctc. for 8es aud oil aro rcspcctl'

vrlycoveredinl.S. 1200(Part IX) 1973,I.S. 1200 (Part XVI) 1969

and I.S. 200 (Part )O0 1969.

2. General Rules.

2.1. Clubbing of itams-Itemsmay bo clubbed together provided

that breakup of clubbed itemsis agrced to be on basis of detailed

description of items, stated in this standard.

2'2. Booking of Dimensions'In booking dimensions, order shall

be consistent and gonera lly in sequence of length, width and height

or depth orthickness.

2'3. Description of itcms-The description of eaclr item which
covers bothfabricationand erection shall include cLnveylrce and

deliv-ery, handling, uoloading storing, hoisting and all labour for

finisbing to required shape and size' Alternatively , in eacb item of
work fabrication or ercstion shall be dcscribed and measured sepa'

ratolY.

2.4. Billof quantities-Items of work shall fully describe tho

Eat€rials aod truly repr€sent thework tobeexecuted.

2.5. Dimcnrsionr-unlcas otherwise stated all work shall be measured

notin decimal srBtcnrr, asfxodinitsplaccasgivcnin 2.5,1, to 2'5'3.

2.5.1. Dimoosioos €xcDptitrg cross'sections and thictness of plete

rha[tt oeasu€d to nearest O.OOlm except for reinforcement which

rhall bo ucasur€d t.o neqlcst 0.005 m.

2.52. Areas cxcluing cross's€ctional measurements shall be

wortcd out to n€ar€st 0.001 mr.

2.5.3. Woightsshallbowortedout toaearest I kg.

2.6. Mill tol€rane shll boignorcd whetr tbo weight is determin€d

bycsbdition.

L?. Th€ priming cost shall be described and includod in item of
fabrlortlon.
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(ft) Compound staDcbioas witbcaps, bases, splices, angle bracketr,
etc.

(l) trussca eel TrussoC Eurlin (statirg spans rnd overall
ci$h);

Q) Framing of cladding and glazing ;

(&) Crane gantry rails including fastenings ;

(I) Staircascs including stringers, treads, landir,gs, handrails,
etc.r;

(z) Platcs (plain or chequered) square cut or notched, holcd
(ordinary or countersunk) without any attachments;

(r) Plates of classifration (ra) above with reveted, bolted
or welded attachment;

(o) Running rails and girders for sliding doors;

(p) Plate work with or without stiffeners for-
(l) Bankers;
(2) Chutes;
(3) Chirnneys including ladders ;
(4) Tanks with or without covers includitrt tttyt t$

excluding strginSs;

(5) Guttersanddownpipcs; and
(6) Furnaaccdl.

(r) Anchor bolts, holdingdown boltsincluding all flttiogsand
sag rods;

(n) Wind ties to roofs, strakes for wooden bridges, corcs for
hand rails (streight potion) lnnnilg bars for doors and foncing
posts and struts

(r) Fremed work, sush as grills, gratings,. framodSuard !66,
addors, walkwaye, railings, brackets andsimilarwork;

(r) Streps, hooks, clamps, holdfarts, wall tieo, inserts, knee
pi*es ard siailar wort;

(y) Ornamental work ag in grills, balustrades and curved,rampcd
and scrollportion ofcones or hand'railsand

(z) Steel-workfor-
(l) Doorr'
(2) HYdraulic Eates and
(3) Cussioos and well curbs.

NdrB.- (1) tn composite construction shear connectors, if any,
will form part of stucturrl steel work.

(2) Th€ above classification with suffx Bl R or W
shall be indicatod in bills of quantitios to deoote bolted, riveted or
welded construction respectively.

3.2. Thp steel work sball be measured by weight except othernLd.
deotioned.

3.3. Unloss othtrwisospecifled, woight of cloats, brackah, packiDg,

pieces, bolts, nutq washers, distance pieccs, separators' diapbragm,
gussets (takingoverallsquarodimonsions) fish plates, etc., shall bc

adtlod to tho weight of respctivo iterns. Inriveted work, allowanco is

tobemadeforwoightofrivetheads (seo 3.Q No deduction shll be

mado for rivet or bolt holes (excluding holes for anchor or holding
down bolts). Deductlon in caso of rivot or bolt hols shall ho*ever bs

macio if ita area exoeeds 0.02 mr.

3.4. Thc weight of st€el sheet, plato and strip shall be taken from
relovanttndian standard based on7'8o Kg'/mr for every millimetre
sheot thicknes. For rolled ste€l sections, steel rods and st€el

stripg, weight Siven in relet/ant Indian Staudards shall be uscd.

ii:

3. Steel Work.

3.1. Vadous itoms of steel wor& shall be olassifiod and measured

gOaratcly under following categories wort in each classificatioo shall

to Os*itA. Bolted, riveted and welded structuros shall bo des'

cribed as such and measured separately.

(a) RoUedsQstions (ioist, channel, angleor teo) ffxodindepen'

dently without cc nnrtirl8 Plates.

(D). Rollod s€ctions ikod with connecting plats or anSlo cleats as

in rnain and cross-b€ams, hip and'jac& rafters, purlins connocted to

common rafte,rs aud theliko;

(c) Rollod Joiets, with or without stif,mers in erillasw (thc

wcight of stiffeners shaU b€ added to the weight ofjoists);

(d) Compoundgirdcrs;

(e) Plategirdors (stdttingtypoandoverall hoightofgirder); 
^

U).Lattioo girdss, aerial mgtg, tirnt ste8ing and like (statinS

detailg of membors and ovtrall hoight of structure).

(g) Sinsle stanchions composed of rolled joists or channelr with

capo. boi€s' splices, angb bracketc, etc.,'

I

I

I

/
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3.5. For forged steei and steel saslings, weight shall be calculated on
be basis of 7,850 Kg./m'

3.5. [Inless otherwiso specified an addition of 2.5 per cent of tLo
woight of structurcs shall bo mado for shop and sito rivet heads in
riveted stoel structur€s.

3.7. Unless othcrwiso spocified, in the caso of welded steel structures
no allowaoce shall be made for tbc wcld motal.

3.t. Wedging-up under stanchion bases or
bc doecribed and enumerated.

steel grillages shall

1. Tbbular strucrures.

4.1. Thetubular structuresshall bedoscribed and measured by
weight.

5. CablerlGuy wltcs.

5.1. The cables and guy wires shall be described and measured in
running motres stating the diameter or by weight.

10.2.1. wiro notting usod asencasment shall bc describea (inctudiag
meshesaad wiros) andshallbemeasuredin Bquaro motrcs. Autho
rizad laps shall be moasurod.

10.2.2. Raking or circular cutting and wastc shall bo iocludcd ia
description.

lO3. Binding wiro for roinforement ghall not bo measured, but
shallbsincluded in description of item.

Nort.-Term,,.bindint wirc,', is reservod,for wiro binding togetler
reinforoemcnt itr cortact.

10.4. Hoop iron shallbc fully describod and moasured in ruoning
metres.

ll. Llisccllaneous work.

I 1.1.Bolts including nuts and washers other than thoso covered in
3.1. (t) shall be described and moasured by weight in kilograms.

I l. 2. Plain or barbed wiro foocing shal I bc ful ly described, and each
lino or wire shallbe measured in running motres.

11.3. Patont plain wire fenciug shall bs fully describod and
meastrrod itr squaro mctros.

11.4. \ltirs mattrossel, nots shall bo fully described including
msthod of tyiag aod moasurod in squaro motr€s. Authorized laps
shall bcmcasuod.

6. Bearfus.

6.1. Those shall bo clasciffod ae rollor, rockor, sliding, ctc., ond
fully doscribod and ouumorated.

. 7. Plpcsforflrcs.

y. l. Fl uo pipos of stool sheoting shal I be moasurod overa I t in running' motros and describod as including all shortlengths,cuttiag and wasto-
Tho methotl ofjoioting and fixing shall be doscribed. Supports

, shallbemoasuredsqnratoly.

7.2. Thodiamoter of pipos, thickncss of shooting and whothor blacrc
or galvanized shall bs statod. Il caso ofglavanized steel pipee, class

, ofglavanizationl.Sae LS. t239 (Part D 1968] shall also bc st"r"d.

7.3. Bsnds, olty, owls, taperoCpipoc ro fit outtetc ofrangeg
anil roof platos with sloevo shall bo enumerated ana meaourea-arl
oxtra oYor.

8. Ductwork.

8.!. lts duct netal work shar l bo colcribod atrd measured in squaro
motroc on basig.of gurfaoo aroa. Support shall Uu meas'uioi' 
ceparatolY.

9. Fxlouled wtal worh ond weld ruish work.

9.r. Bxpan{ed msral work and wordoosh work shafl bs doscribed
.. including laps, moshos, qBight,'strauds aud method 

"f 
fi"lrS *;

moasurod in squaromotros. Openingsexcooding0.2.rriifG
doductod' Raking or circular cutting and waste shatt bo iocruaeo.ii
tho docriPtion.

lO. SteclRehforcanint.

10.1 Barreinforoment shall bo moasuod by weight in Kilograms
and shau iocludocutting to length hookcd uoOr,o"itiog; Gdl";
(Straifht or spiral). Authorized over laps, c.hairs/separato., ,t"it
bOmoaiured.

10.1.1. whn wtldlng ofjoints is authori2ed samo sha[ bc dcscribed,
iointe, butt wsldod shall bo msasurod in numbers aad lap weldeJ
strall be moasurod in running metres of thc len6h welJed.

r0.2 Fabricroinforcornent ehall bo describodfincluding meshes and
rtta4ds) and measured,in squaremetres. Authorizodiapsshall bo
EaBufod.

I I.5. Col lapsiblo gatos shall be described atrd measured, in equaro
m€tres as fixod stating sizo of gate opening, pickets, pivetea Aaibars
andsize of meshes forrned by them whonfully exteoded.

I 1.5.1. Top and bottom runriors, pulleys, lockilg lugs and handloc
shall be describod and included withitem. Descriptioa shall also
include orection in positionand securing runners with holdfasts and
brackets.

I 1.6. Stool rolling shutter/gril I s shal I be described and measurod in
squaro metres. Tho width shall bo msastred as tho width of tho
shuttors iocluding portion hidden io the guido cha".els and hcight
shallbo measured as tholongth ofstuttor, from thc botton of tho
locking plato to tho top of the lsths iacluding tho portion abovo the
oponing. Tho top covor shall bo doscribod and measurcd ia lunniql
retres separately.

ll.6.l. Gauge and tlpo of tho shutter/grills, distaace, botwosn
entres of interlock and bridge depth shall bo stated.

11.6.2. Doscription shallinolude spring winding m€chanism opers-
ted mechaoically or manually, jam guidos, bottom rail, locking and
door oporatiog arrangemcnts.

11.6.3. Whss a wicket gato has to be provided it shalt bo described,

11.7. Uoloss othsrwiso statsd, stel doors windows, vontilators and
glazing framos shsll bo tesruod in sgauro motres as fxod statiog
tlpo given in rolevant Iodian Standard.

ll.7.l. Mothodof fxingaod hangiug and fastonings shatt 66
included with item.

11.8. Gla.os for compound walls and railing-Gates shall bo dcs-
cribod and onumoratod or measrusd in squaro metros; hangings,
guido rails and fastooingB sball bodoscribod and includod withito.

11.9. Steellouvro-Louvtrs shall be described aud measured in
quaro rtrotresot basis of oponing cotercd.s

.l
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12 Cast iron work.

i?.1. Cast iron flue (or smoke) pipes shall be measured over all in
running me res and described as including all short length, cutting
and waste.

12.1.1. Method of jointing and fixing shall be described and
diameter of pipes and weight per staodard length stated.

12.1.2. Bends, insepctioo doors and cowl s shal I be enumei al ed and
measurod as extra over.

I 2.2. Spiral staircases-Spiral staircases shal I be enumerated star ing
overall diameter and hoight, total number qf treads, riser and sleves
in ono piece, oentral shaft or poles inlcuding base plate aud other
attachm€nt hand rail and balusters.

12,2,1. Bxitlandings shall be doscribed and eoumerated.

12.2.2. Stays, ifrequired, shall be stated.

I 2.3. Stanchions, col umns and lamp post s-These shal I be described
and rn€asur€d in numberqspecifying weight

12.4. Grid flooring and grills shall be described including size and
weigbt of each pipes and measured in square melres on basis of
ovorall arca.

12.5. Bxccpt as hereir bdore describod, elst ilen work shall be
rnoasurod bywoight anJ classiled ueder followingheadirgs ;-

(a) Unmrchined-Such as brackets, frames, gully traps, nran
holecovers, grating, firedoors,soo door andframes and ballsand
stop cock boxos.

(6) Machine turned-such as pulleys and similarwork.

' Exrnacr rRoM r. s. l6i8-1960

*Iethod for Tensile Testittg of steel product other thor
slrcctrslrip, wire and tube,

l. Scope.

l.l. This standard prescribes the method of conducting tonsile test
on stoel prod'rrcts other than sheet,strip, wire and tube.

1.2. This stanJerd applies only to products of diarneters oqual to er
greater than 4 mm (or Q.157 in.) or thictncsses equal to or groater
than 3 m:n(or 0.18 in). Forthetensiletestingofotherproducts,
such as sh*t, st rip wire and tube, othor standards aro under prepara-
tion.

5. Testpiece.

5. I The cioss seci ion of rhe lest piooe mny tre ci rcular, sqaure, r@t-
angrlerorin special casesofotherform. Fortest picoes ofrectan-
gular scction, it is rec,uu;nended that a ratio of4:l lbr sides shoutd
not to exc:eded,

5.3. As arule, only proportional test pieces oomplying with tto
requiremen Lo - 5.65 r/Si shruld be usod for the tensiletest.

Notc.-Theuse of proprrtional test piec€s with Lr':K ffi $,561s
K': 4, 8.16 and ll.8 should bo avoided and these should only
tto usod in connoction with thos€ existing standards whorc thesc
values are specified. It is likely that tho interaationat use of thesd
values would be discontinued.

5.4. Tost pieces other than proportional test pieces as defined in
5, 3 may, for techn ical reasons,be used for product s of very smal I cross
seciion and for ocrn.rnrical relsons with other products.

5,5, The parallel length shall be betwccn fB.+d/2] and Lo*2d
except that, provided there is sufficient mateiial, Lo*2d shall always
be used forarbitration purposes,

5.1.2. The toleran@s on the prep_rratisn of the test pieces shall be
in accordance with Table I.

5.2. As a general rule, the diameter of machined cylindrical tost
pieoesshould not belossthan 4.0 mm or0.l57in.)

5.6, If prismet ic test piooes with rectangular cross soctions are to bs
cut from a parcel of rolled sections a uniform parallet length shal I be
adopted which maybe obtainod from the formula to+2d where Lo
and " d" refer to the test pieoo with the largest cross section.

6, Testrequirements.

6.L Rate of Testing.

6.1.1. If the yietd stress is to bc detcrmined, thc speed of tho
maghiro should be so rcgulated that the rate of incrcase of a stresg oa
thetostpiece is not more than I Kg permm!(or 0'6toospe1iar1
pers€cond from astressofapproximately 5 kg permmt (or 3 trrns/
in. !) until the yioldpointisreached. Alternatively, within this
range, the exteogion spoed instead of the loading rate, may be
dstormined. This spoed should be not more than 0.3 per oent of
the gBugo longth per minute.

6.1.2.In the plastic rauge, the rate should not at any moment bo
higher than 40 per cent ofthe gaugolengthper minute; no valueiE
fixed for the lowerlimit of thisrate. When tosting stecls having a
nominal tosting strength of less than 1 1 0 kg. per rn62 (or 70 tons per
ins) and the yield print of which is not to be dotormined, the rato in
the elasticrange maybe ashigh asthat p.:rmitted for the plasticrange.

6.1.2.1. In al I cases, the rate of i ncrease of load in each range shall
be as uniform as prssibleand the change of ratofrom one rangeto
the other shall bo mede gradual ly and u{thout shock.

6,2. Measurement of load.

6.2.1. The toad shculd be measured, without interpolation between
the gradultions ofthotesting machine, to an a@uracy cJmpatiblo
with the relovant maierial specifications.

6.3, Determination of Elongotion

- 6.3.1. The elongation should be determined on the gaug€ length
which, bofore the test sh.ruld be marked to within *1 per oent of
that gruge leagth. The fractured pa,rts oftho test pieco should bc
crrofrlly fi'tedtogethersothetthey lie in astraightlino. Tho
variation ofthe length betwoen thejaws is measured to tho noarst
0.25 mm (or 0.01 in)

6.3.1.1. Thistype of determinarion snoulti tc valid only if thedis-
tance botwoon the fracture and the nelrest gauge mrrk is not less than;

(r) l/3 of tho gruge lelgthafter fracture for tr.st piccel with
h:+.,S3

(6) I /3 of thc g ruge leogh after fracture for test pieccs with

5.1.1. There sir, rl ti b,: r i ransit ion curve between the gripped tieads
aud tho parallel leogth; and the grippsd heads may be of any shape to
suit tlrc h rlders of tho testint machine. Sections, barc, etc., may be
tosred without being machined.
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(c) I 14 of ths eaugo length aftor fraoture for test picces w i t h

Lo:8.16 rlsi--
(d) I/5 of the gaugo length aftor fracture for test poioes with

t o- 11.3 n[S6-

6.3.1.2, Tho meesuro.nalt is valid in any case if the elongatioa
roaohes tho specified value, whatevor the position oft fracture

.i3.2. Toavoidthepcssibilityof rejeotion ;f tesi pieces due
to the fracture being outsiCe thc limits si,'ciRea .6.3.1, the
following method may be employed.

6,3,2.1 Beforetestiog, suMlvide the garge length int N
equal parts.

6,3.2.2 After testing, designate by 'A' tbe -':J mark 6n ths
shorter piece. Oo the larger piece, designate by'B' gradu-
atlonmarkthe,dlstanceof whlcb from the ftacture ls most
oeerly to thr distance from the fracture to thc cnd mark t'

6.3.2.3 lf '1' be the number - f intervals between 'A' aa6 '3'
the brealqng elongation ls deter -nined as follows ;

(a) If ',N"-'n' ls an even number [seeFlg, 5A], measure the
distancc bctwcon 'A' ard 'B' and tlc distaocc frorn 'B' to the
graduatior tirrk'rcrr at N-r irtcrvals fren l.

2

Then calculete tle breaLing elorgation from the fcrmula :

AB + 2BC- r,o
A: ----_.--- X 100 per ceor.

I,o

[6] if N - 
n ls an o'ld numb:r [see Fig. 5-B], measure the

dlstance between A and B and tho distance fron B to the gradu-
p-n-l N-n*l

ation marks C' and C" at ---- and intervais rron B22
Then calculetc the broaking clongatlon lrom the formula :

AB+BC'+BC"-r{
A- X 100 per cent.

Lo

6.4 Determlaatiolr of Permanent Sct Stress I

6.4.1 For the accurate dctermination of tho permatrent s3t

stress [0.2 Per ceot or othpr specified valrrc], thc measuremcnt of
the pormaneot elongatloo fqr succosslvely aPFlitd loadr [ulca-
dlng rrethodl should be usod lsec6.1.2l. As thotlnerequlred
for this is reletivcly lonj, it should bo pcrmissible, if not other-
r{ise spocificd, to meL. usc of thc araphical intcrscoticn fron
totalextensionmcthod to determinc a proof limit [see 6.5.1].
Speolal agrecmcnt may o nedc for tht lubstitutior of a proof
test lsae 6.6.1 ard f .5

6.4.2 The uoloading n^rthod of determining permanert set limit
is as follow :

of the curve. at a distaoce from the part, measured along the axlg
of the absclssae, equal to thc prescribed percentage oft[e initlal
gauge length. The deslred limlt corresponds to tle point of
intersection of the slraight line and the curve.

6.6 Proving Test.

6.6.1 The proving test should be carrled out as fotlows :

The test piece is to be placed for between 10 and 12 seconds
under the load oorrespoDding to tbe specified proof siress, ar-.tr
It is veri6sd, aft€r release ttom load that the permanent elcnga-
tion remalns equal to or less than the prescribed value of the
aitial lengt

6.6.2 Alternatlvely, t[o following three-polnt method may be
used :

Theiocrementsofloadequalto 5, 25 and l0O per cen
resp:ctively of the specified proof stress are applied, and the
correspcnding differences iD the exten.lons observed by means of
a suitable extensometor. The increase in extension betwee!, tha
first and t6ird increments of load shall be not greater than the
speciff:d pero3ntage of the gauge length plus 4.75 tlmes the
increase in extensionbetweentfue firsi aod secoad increments of
load.

ExrRAcr rRoM L S. 159-1960

Ncthod for bend Tbst for Sted Prodacts other fian Slwet, Strir,
Wre and Itube.

l, scope :

1.1. This stanCard. prescribes the method of conducting bend test
on steelproducts othorthanshoet,sttip wire andtube.

1.1.1 Methods of bend test for shoet,strip, wire and tubo ere under
preparation.

4. Test Piece,

4.1. ThotestpieoeshouldFrorally be of rectangular cross scction
Theedgessh:uld be rounded to a radius not excoeding 1/10 of the
thickness. Hcwever, a test on a test pi@e, the edges of which havc
not been rounded,shall beacceptable provided tho reeultant bend is
satisfaotory.

4.2. The width of the test picceshculd bo fixod at avalue normally
botweqn25 and 50 mm. (or I and 2 in.) with a.tolcrance of 1 5 mm,

(or+ 0'20 in.)

4.3. Tbe thickness of thetest piece should be chosen as follows..-

4.3.1 For semi-finished productsand forged pieces, the thiskness
of thp test piee should be 2q + 5 mm (or 0'80 + 0'20 in.), unlesg
another thickness is sPecified.

4.3.2. Forspecimens cut from flnished products, the thickoess ot
thetestpieoeshould bcthcthickncss ofthcmatorials to bG tcsted. If
the rollod tnickness is greater than 25 mm (or I in.), it may be rcduced
by mhchining on one sidr to a sprcifiod thickncss not lcss than 25 mm.
(or I in.) ; in booding, thp nrchined sufracc strall bc on thc outside.

4.4 In ths case of steel of round or polygonal section, the test
pieoomayconsistof a pieceascutfromthebar if the diameter ffor
round cross section) or the diamotsr of tbe inscribed circlc (for a
polygonal cross soction) doc not exoeri 50 n m (or2 ia').

4.4.1. Materialover 30mm. (or I'2in.)may, and ovcr50 -- (or
2 in.) shculd be roduood to a convoniat size boturcen 20 aod fl) rrn.
(or 0'8 aud 2 in.) in diameter.

Iocr ..;lng loads are successively applied to th. tcst picc.
and mrlotaiocd ro cach casc for about l0 to 12 rccolds, Aftcr
reooval of cec6 1oe4, 1tr0 pcrmanort clellotion which thc tc$t
Diecc has gakcD is rreasurcd. Tho test is stoppcd whcn the
ilangiiidn cxcccds 0'2 pcr ccnt, or whatcvcr tho proscribcd
percqrtaSc glay bc, By intcrpJlatiot from thc roJul,t$ _obtainod,
fnc timii o[ peimancnt cloogatioo at the prescribed value is
detcrminpd.

6.5 Defurnlnafton of Prool Stcss.

6.5.1 The proof limit strould bo dotermined a3 follows :

A curvo is plotted with sultable accuracy, tahing the loads
asordinatB andtho correspondlng elrngatloDs as'abscissae. A
rtrlght lioo is drawtr oB tbo graph prrallel to the straigbt part



t77

7 Mcttpd of Tcst.

5'1. Thc Tcst pioce should be tcstod eithcr hot or ccld or specifid
in tbc meterial rpecifcation.

5'2. Acomm@r method cf carrying out the test is to lay the tost
pie on two parallel supports and bend it in the middle by means
of a maadrel to thc specificd angle. The widths ofthe supportg and
of the mandrcl should be ErGater than that of thctest pic.

5.2.1. The radii of the iupports and the mandrcl and distanc
between tbc supports shall bo as spocifcd in the material speifi-
cstion. if tho distanG betw€cn the supports is not spccified ia the
material specification, this distance should be taken as approximately
D+3a (soeFig.IB).

5.2.2. lf it is ncoessary to obscrve the point at which crrckine
beg;rns, the outer surface of the test pioce should remain clearly
visibleia thoportion being bent while conducting tt€ test.

5.3. Anotlpr rnethod of testis to lay the specimen across a Vc
block and bcnd it in the middle to the specified angle by means.of a
prcssuro pioce (sce Fig. 2). The tapered surfaces of the Vec block
shouldform an anglcof-

60'+ l0' or 60"-l0P
and thc opcnint should bc et lcast 125 mm (or 5 in.). Thc supportiDg
edgps should bo sliShtly rounded ofr. In this cas€, ihe length of the
tet pioceis genorally250 nrm (or l0 in.).

,.4. In both tho methods, the bendlng force should bc applied
rlowlywith tbe objoct of permltting free plasticflowofthe material.

5.5. If it is aot possible to bond th€ tcst pire to tho rpcifiod
rogflc in tbp maeqor dacribcd ia 5.2 - ead 5.3,_ the bad should
se6pkfcrl by prcsing diroctly on the ends of tho two logs of tlc
ttst Picco' : ...-

,.t.t. Ir thls rncthod ef t6l, it is very difrculr io meintein thc
rprifcd radius-of bond indieatod bythe symbol (soeFig.,TB e1d #C)

,'6. If th tcst is to be cIGctod by bringiag thc two lqc of thc
tost pi*o parallol to eacb othor, this may bc donc as dcscribod in
!{'i and 5'6'2.

t.6.1. In tlis oothod, tlo speimen is supportod et tle odr on
rclhn orlrid a€ros8 a block [I*hapod or V*beped accordia3 to the
typo of prcruc pioce wcd. Tto widths of thc supports-ead of thc
presure piccc rhould be treatcr thatr that of thc tost fte. m"
booding ig rtrrtod by tlc epplieatioa of e cteady prcsarre.

5.6.2. Thc sp€cimc! is thcn placed as shown in Fig. 4-A, aud
p(q3s11re appliod ultil tlc ndirs of tho iatndos of tho rpcimn
rE Ehes thet apr{ted fer tle bad and tho lcge becornc penllct to
rch ottrcr (ge Fi c. 4-B r8d {-C}.

For convcrsions in the reverse diroction, that is, elongatiou on
f,xed geuge leryth to thc equivelent on 5.65rlSn guage looglh tho
reciprocal of the fector is usod.

Factoi for ron proportlorul gowe length, mm.

Examples z

(a) Elongation of 20 per oent on 5.65{50 guage length is
equivalent to 20 Xl. 158:232 pcracnt on a t€st piece of 157.7 mmP
crossd@tion s,ith a 50 mm longth (see Table 4).

(6) Blongation of 24 per oont on a 200 mm gauge teagh for a
tcct piece of 483.9 mm3 s1sss.66s1ion is oquivalent ot24XllO.g2Z-
29.2 per c€nt oD 5.65 rSo gaugc lcngth (.cee Trble 4).

5.3.1. From the examples shown, it will be seen that conversion
involving other proportional gauge lengths may tte obtoiood by
prior or subsequent use of the factors shown in Table t. Tabhg
5,6 and 7 wy be uscd to obtain some of thcse convergiom.
Similarly, Tablco 8, 9 and 10 may bc uscd for convercion to 4.6.
5auge length.

Tear,ns 4-C.oxvrasroN rActoRr rrRoM 5.65{Sc rlo rotts notoR-
tIoNAr, cAuoa rar{orrs (Clause 5.3.)

Cross-Sectbml
arca ofte$
piece. mmi

' :l

6.5.
12.9

t9,4
25.8
32.t
38.7
15.2
it.o
58.1
a.s
7t.0
77.4
t3.9
90.3
96.8
t03.2
109.7

116.1

t2i2.6
r2r.0
135.5
t41.9
148.4
154.8
r61.3
t67.7
t71.2
rm.6
l]r.l
193.5
200.0
206,,5

212.9
9l9].
225.t
2323
2l8,,
2152
i2'I.6
25E.t
261,t
zlt.s

o.t;
0.570
e.579
0.5t7
0.595
0.603
0.611
0.6tt
0.625
0,(Bl
0.637
0.643
0.il)
0.654
0.660
o66t
o.flc
e.dr
o.&e
0.614
0.6c
0.69!
e.gt
0.701
e.70a
o.il8,
o.7t3i
o.fl?
e.Jzl:,
o.t'its,
a.??,:
a?tl

0.570
0.603
0.53t
0.655
0.675
0.693
0.7r0
0.725
0.739
o.752
0.7il
0.77s
0.7E6
0.796
0.806
0.8t6
o.Eza
0Jlt
0.64t
0.t49
0.857
0.864
0.87t
e.87t
0.tt4
0.890
e.896
0.903
0.909
0.915
0.92A
4.r2fr
Q!932
c.w,
e.94t
0.9a6
0.tg!
ilg57
G9t,
a.ee

50

0.604
o.693
0.55?
9.7%
0.E32
o.863
o.898
0.914
0.936
0.95q
0.yts
0.992
t.008
t.tz2
t.036
r.050
r.()64
t.076
r.o8t
t.099
I.109
l.l19
1.t30
t.139
l;149
lJ58'*'
1.165
1.ry
l.r&t
t.trt
t.2N
t.Nt
1.2t8
rd,
t.N
l,w
t.r/i 

.

t.2n
l.att
t.w
t.fit
l,2ll

2CI 100

ll. Tat Rqubcnxats t

t l. Aftcr tcatirt, tlo ridc red tlrc ou8idc of th, bcnt lAtirD
#d bc crerired.

tf.I.l. Tho intsrrctetioq of tlc appearam of th3 bort Ftrti€o
drllbodcas haoeordarc with tlrc rnrterial spcif,atiol.

Drre.rcr rnon I.S. 3Ed3-l%7.

Metbl la clqetiea eoaverabar ler ilccl,

5.3. fua* frun c prp'lbaal gaqc lcagth ,e e nerbrra,
,cH frIcffi :-flc coavcrsioa factoru rrc verieblo eor&
lry to tE aos s.ctioul rr'. d the DoD-pfoportioael tct pie.: Trbh rt trtr ttr rultiplyrj fectcn for eorvcnion fror clor3rtion

- ce 5.656. grr3r lc*!c thc oquivalcot cn 0xod taB, tatr
st ru aq tI r,rrf*-rn frr a rrryo * soro*crilr.f i*".

1tr3A-21
;

i
I

rl
1
;
,
I
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Tr.ql. 4-contd.

trctor fr rrorFrrollorttoml gawc lagth, n, Factor for ,rot -X,roiontonJ m,Crocs-Sr,etld
.bea arTcst
Pieae,t#

Cross-Sectlonol
Area of Test
picce mm,

14t9.4
1483.9
1548.4
10t2.9
tct1.1
r74t.9
1806.4
1871.0
1935.5

277.4
2t3..9
290.,'
296.8
301.z
309:t
316.1
322.6
354.8
387.1
419.4
451.6
/l{}3.9

515.1
548.4
580.6
612.9
645.2
7@.7
774.2
83&.7
go3'.2

w.7
1032i$
1096.8
r16r.a
t225.&
1290.,
t35*E

0.969
o.973
0.977
0.982
0.987
o.9y2
0.997
1.001
1.019

1.038
1.055

1.071
1..085

1.098
t.lll
1.125
1.138

t.1sl
t.t7l
1.t92
l2l8
1,229
1245
t262
1278
t.292
L3g,
t320
r332

2129.O

2r9r.8
2258.1

2t?,";6
2381.1
2451.6
9516.1

2580.6

N
o:t34
o:f3?
o1&
o144
oJ48
oJ52
oi55
o.?58
o:r72
0.786
o19D
0.811

o.822
0.833
0.u2
o852
0.862
o.tt2
0.887
0.903
0.918
o.e!r
0.94
0.956
0.968
o.yt9
0.990
l.0m
l.B

100 50

Ln8
1.283

1.288
r.D5
t.392
1.3(B
r.3r4
t.320
1.34
1.368
rStr
t.4t2
f .'l3f
r.4fl)
1.ffi
1.483

1.501

L5r8
1.54
r.612
1.598

!.62t
1,ffi
lrfl
1.68.5

lsu
r:t24
1.?tll
1.?''

200

1.di8
1.028
t.037
1.Ot6
t.054
t.062
t.069
t.vt6
1.084
1,091
1.098

1.105

t.ttz
1.119
1.t25
1.131
t.137
1.143
r.149

100

t.iM
1.357
1.369
1.381

1.391
1.N2
1.411

1.420
t.431
1.440
1.49
!.459
1.46U

1.477
1.,t85

1.493
1.501

1.509

1.517

50
'Ijn[
fi9A
1.8a6
1.821

1.835
1.849
1.862
r.875,
r.888
1.900
1.912
1.9*
1.e36
r.948
r.959
I.96$
1.980
I.990,
2.mO.

2000.0
2064.5

Dbrr t-Facton rhown undei non-propbrtionat gauge lengths

give oo rarwr of , 
[*1"'

To oottut from valurs on e gauge lcngth of 5.65& to a notr-
proootdodal Seugp loogthi ntHply by the approprlate factotr'

To onrtd fu valucs oa a noir{ropordo'ral guage lcngth 1d

t.6t{rF rthftlr by L rpproptiate frctot.

.!;::j
;ir.'l

'-.,.

1l::
'.1

.,r.. j

n i'9
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Errnlcr rnou I.S. 1367-1961./
Technical sultply condit ions for tfueaded fastercrs.

l. W)a.
5.t1. mt. rtendard deals with tho technical sup,ply conditions
for throadod fastonors, sugh as bolts, screws and nuts, and covers

goneral aoi spsoiflc roquiromonts for difformt grados, mechanical

propertios and msthoth ot .oct for tho sam. Tho requiremeuts

spcdfled in thir standard may also be applicd, wth due care, to
itsms not erpscted to ba aveilablo as staod4rd productc.

t. Gradcs.
t.r. t* fasteners shatl be of the following throo grados:

(a) Precision (P)

(6) Turned (I)
(c) Blask (B)

4. General requirementS,

4.1. Finish:-The fasteasrs shall bo cleanly finisH, sound and
fro froo defocts which may affoct tbeir sorvicoabilitn oonsiste?
$ith tho grade of the product. Unless otherwise specifed, centrc
parts may bo allowod io remain.

4.2. Prosorvatisp ;-[Jlless the purchasor har sp€cifiod specific

troatmsnt at tho timo of mlking eoquiry or at tho timo of placing

tho ordsr,tho fastoodrs shallbo supplisd in a well+laood cqndition
and sultably protocted against rust io a mannor which is left to tho
discrotioo of tho ninufacturer.

5. Spectfic requirements.

5.O Tho rpocific requironents of thc thra grados shall be as given

undot 5.1 to 5.5.3.

5.1. Acanroq:-llg toleranoes od 'various typcs of fasteoers

shaU bo as iudicatod la tlo rsspectivo figuros (see Fig. I to 73)
Toloraoes shallbe oathbastceia gi oo in the relcvant dimensional
etandards. Fot roa* rdorooo, tho valuss of basio toleranes
and toloranoe zoooc at*r glvoo in TaUo I (For further roforenoe

.rcc IS. 9l)-L959 tteqiramotdations .for ;Limits and 'Fits for
.Englaeriog).

5.1.1. Thread Toloraml-Ilrud td(an€s rhrll conforo
to tho followingclassos in amc{roco ritb I.S. 1362-1959 Dincn-
stons for Ssow Threads for Clual Dutpca @iamdr Rango
0.25 to 39 m'h.).

Grade.
Cbr afColqacc.

Presision ..
Turnod .:
Black

5.5.2. Ttmed trade (T)t

Throads and scating faoo

All other faces.

5.5.3. Bbck grade (B) t

Thrcads

All other faccr

M.,M.
Itfiodlum

Itfiodium

Cmrco

Nuttfu<d.

Medium

ldodiun
Modiua

5.3.fu,ceatbity:-Ths ooddcity of rrrious dments sf e
t@d t'astmor shall bo withlqthol ioits spcifod in various figuros
rE?ifitU Tablo II for Procision gado, Tabls III for Turnod grado
and Table IV for Black grado.

5,4. Angularity Error:-Tln angularity cror for vr,rious fartenorc
shall not exoeed the timits gtvu ln fisxlrot mtcd bolow :

Grade. W. No.

' Precision .. l, Er 9 and 31.

Turned &,43,44 and 59.

Black 58,62 tod 70.

5.5,1. Prcciston Grade (P) z

All surfacosincludingthradr V V
Scrowends V

5.5. Surface finishz-Tb suffrr finirh fc tbo thra gradcc cf
f.rsreners shallbe as dotailod in 5.j.! to 5,-5i (p LS.696-1980 Csdo
of Prac{ioo for Gsngral Eqgiming Drawing (B,oritwdi-

vv
rJ

vv
,,

.A$--3A-_..l2t,.

I
t
i

.-t

a

a
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Spocifcatkm 87 ..
tp*i0cadoqtS .-
;$pocifcation 88.A

$pocificatlnt9 ..
Spcd6catlmSFA

ApqiedmEILB
Spndfcatknq) ..

Speri6catbo 9&A

Spcdfcation 9l ..

:Spotificrtbn9 ..
$pcifcetion92-A

$por:ifcation 92"8

,Spei6catbn92.C

Spcifcation93 ..
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NorB.-Tbis type of plartation is chiefly suitable for silt accro-

tions andmsiginat slopes, whlahcbn be plahted as'tho $atcr"rcdes

. i i:.

.,._.i. ,r.:,'. ,:i;...,: .,_ 
., ,,. ,- ..:,, ,., ,:1,. ....r_,::.r..:: ,i_...,1:.

, .:', :-.r-'r-:,' . '.r',..i'! :'1a.-' 1.:'\:f,r'1 '' 'i. ;-:t'.".')1:.-.' l SECTION Xv' 
;..!:.' ..1.- | '..'.'.. ''

-: :.:i i . ....:. ,, ,, sffriirlaA1lglli M" !2.,,.,' ., .',,,r.,..-, .. 
5. The olanting of cuttings shall bc completed,S'the'&to#l:rt t

, ' priNnnci irexer. wrrfi coirnror rs 
"x.:ri^a, 

.' t' ': lf,j"tr:il:l;if']*'i;"J;tfr*:1firru:':[dtY'ffi[';:'6'f#
. r Ho'th;;,.*s ,o..,e. tr"r,]rk"j rinpts.aoa -***.:: *lr*il.;}jir;;*m#xri1ml*,*yr"t:j;*ffi
rittnii 45:cm. in:lcnisth lbau 6€Aib6led in, thry f"J,f1,,PJl **Jru,r." or iu" o"nAi lor wteiher ttie contrtibior rtd;fiaddE'

ttintcnblsof45cm. Al-tgrthcstlcts.arePutt"'-nht.ryP-tYll-T il;-;tn"ini"s'the nanal himselffromnon-goyemngntlandrppd
tcfilledproperliwith'tiartii,andpressedsothattbcportionsbelow iiAua",t.costof thenanal .inhistenderedfate, . .- . ,r.

2. Where the silt is cracked due to exposur", tUo" iti"ts si"dti

mt be put into the cracks thus leaving them exposed, but they shall

t pot io so that no part ofthe stick below surface is exposed'

3. Final
'-', .' ; :t,t .', . "''::

measurement of the plantation shall be made three months

oftsr plantiog'has .5".;:66rnplcttd trr soon thereafter :fls folrnd

practicable bY tho , Eicbutila' Engineer orSub'Divisional Officer.

tb€

$ madel

SPECTFICATIGN No. 8E

P rrAN"INo NaNal Ctrrrncs Wrtn' Roors,

4. 1.Io watering,oharges wlll be separately paid where a wotk is

dven on contract after tenders'have been palled for'' If a tenderer

i*iO.rt that watering will be required to ensur€ trcalthy plantr

iiioo 
""a 

growth, his rate,for plantation shoqld he inclusive of

arcbcbarqes._ ,. 1 . : ..

5. Ordinarrly, wbpre a work is.given on contract without calling

r.i,"iliir no watering chaiges sbould be paid for the plantation

"i'tf. 
.ottings should be t'lirntea in the slush while tbe river

aa"aaing after the floods' Hor{ever, If the'contract is awarded

"t" 
o, if the situation, wbBrp plantation is done necessitates water-

lL- 
"iO 

ii ,U" officer competent'to accept the. contract consid'ers

Gtering is necessary and provides for wateling in the estimate

#;;;ffi "rr"ieo 
.uv uu provided in the agreement as a separate

iuno, Uui Bayment fsr this itern of work will be subject to the follow,

ng condition : -
(i) Immediately after planting is completed and where watering

ls necessary, the contractor sbould apply to the Sub'Divisional

Oficer in writing for permission to water the plantation' The Sub'

Divisional Officer should, in consultatio\ with the Section Officer

tnd with his local knowledge or after personal inspection of the

lr*fity in cases of doubt, issue an order specifying the blocks where

ratering is necessary and the period for which such watering is

lo be allowed.

(ii) Payment will be mado for such blosk as are covered by the

&rbDivisional O6cer's orders only for plantations which are alive

rod bavc reached a satisfactdrry height at the time of final paymert

Gopies oftbpse orders shall be attacb€d to the contractofs final bill.

(iii) Wat€ring cbarges sbould be paid only -with the flnal'bill.

(iv) Final bills will alwayr be cbeck'measured by tbe Sub'

Divisional Ofrce.r, who should note in tbe measurement book apinst
iDo orisilal mes8urement' tbp condition of plantation that is alive

dnO ,"f".4 perccntagc deduction rn -area where.the plautation ls

l. Good green sticks with root baving not les-! tlln three tgots
.r4 ms6suring not"les! than 45 cm. in length shall be dibbled ip,

three for every hole at intervals of 60 cm. (Stout full grcwn cr ripb

sticks, which have lost their sap aie ncit to be uSed, as ltey williibt
grow). Young sticks should'be.phosgn, and plSnte d withjq 24 bo.uls

of being cut.otherwise they do not sprout well. A hole nuSf bp

made for the sticks with a crowbar and they shall nol be fot-ceil

into,the ground. Ramming the holes.rnust be cart.fully-dcnb, s6,gi
to 6ll the whole hote and not the top only.

Nors.-:This class of plantation is suitable for low sand shoali
which have to be planted latter in the season than is the case with
cuttings and in which case the growth has to be more rapid. Late
plantrng should be guarded agdinst, but where found'necessary.

the date for completion of planting should be set-in the tsnder notieG.

2. Clauss 3, 4 and 5 of the standard specification " Planting nanal

with cufririgs, 45 cm. apart" shall apply and no waterlng Charges

what ever will be paid to the contractor, except in the case de6ned

therein vide clause 5 of the latter spelification regarcing cost of naqal .

SPECIFICATION No. 8E-A.

Pt.lNnNo THu.r,A on Ar.cnr wmr Roors.

l. Holes t5 cm.to23 cm.diameterand45 cm. deepshall te dtg at
iotervals of I metre. Thilla or Alchi shall be dug up with the rootg
and plrnted in the holes (1 to 3 sticks depending on the size of tbo
roots), the roots being fixed not less than a 30 cm. below the surfirco.
The holes shall then be carefully filled with earth.

2, 'Clauses 3 tci 8 of the Standard specification " Planting Dubturlf
shhll agOll to lhis plantation. , i r..J

.,)' 
Norr.-These sea olants grow wcll in salt s*arror belor ET"L

:.' '-: r

:r.i;,?l,*a

new
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SPECIFICATION T.b. E9.

PIAxmto DuBEUr.

l. Ilolcs rnpasuring 23 cm. diamcter,45 cm. docp rhrll bc medc lt
i atcqvrls of 80 cm.

2. Clumpc of Srecn stout vcll grown nroal shall bo dug up with
rootr and plantcd in tho prcparcd holcs at eight rticks pcr holc'
sitb toots atleast 0 cm. below the surfaco aod fiUed up with good

rito cmttr having ao admixture of 6ne saod.

trlbcn plantation is done io sandy or oily clay soil, thc holes rhall
be fillcd up crmplctoly with good oarth, brought from a site approvcd

by the Sub-Divisional Officer supervising the worl.

3. Ion €ach hole one Pot full of watcr shall bo poured, so that the

carth may settle well and Sood pathies or cup likc'basins shall bc

mrdo r.ruod each plant to receive and hold one pot full of water.

rl. These dubbus shall bc planted zig-zag, so as not to form furrows

i a tbs cource of the current.

5. Watering shall be done properly so lhat pits are not formed by

tho sido of dubbus due to the water being poured in one place only.

Whon the rcil is hard and water poured in thc pathies docs not sink,

a 6ne stick shall bc ugcd to rake th pathicc whilc water is being

pourGd 30 that the water may sink to thc root.

To oosure proper growth, watoring should bc done daily for the

6rst 20 days, cvery allernate day for the d€xt 20 days' and oooe wery

t.hrc dEy3 for thc olxt two months'

6. Thc plaotation sball bc han&d ovcr in a healthy condition, and

rnail attaio a troight of atleast I mctrc withio three months of plant'

iog. f ,U" ttight is not satisfactory, and if the plantation is not in

nittly condition Do paymcnt, or only a proportionato paymcot

f- tni acccpted area, shatl be roade, at the discretion of tho

Erocutive Engineer'

Z. Nr crtra payfiront will bc made for watering, unless prousion

i s ii;.rv mede for same in the tender notice, in which casc thc

i"r,o, on *fri"n paym€nt will bo mede will be de6ned therein. Othcr.

J.". tt o watcring which is neoesltary to attain the minimum Srowth

i"i-oalo a"ose 5 ab rve, shall be d rne by the c )iltract rr and included

Jy trim in tris unit t ender rate for the plantation'

S.Clausec3and5ofthestandardspecificationfor..Planting
,r"n"t *l t 

"ortings, 
45 cm. apart' shall apply als o to this spocifica.

ifl"- oo.pt that height of growth in three months ghall be at least

i -. tfr" a"te for crmpletiel of planting will be set'in the tender

Noticc.

Nots.-Thrs type of plantation is suitabte for all sand shoals at6

lrrd oilY claY or stony soils'

SPECIFICATION No' 89-A'

UPRooflNo exP Bunxnro SroNTexeous

. GRowTHs'

l. Thc sitc shall b€ cleared of all scrub jungle and dirt' A plt
.60;.;6-;:o, c."p., if thc roors of the bush so down, sholl bc

;;,J;nd cach plant or bush and the whole with the root

f;tilo oo-ef",.f, rernoved' Atl thc plants and bushes shall in a

d;il;-;;, bo rcnroved and burot to ashes. The ratc ehall bc

rffiryfto ri. m. of clearanoe rneasured and chock 'cmasurod Moro

l.Dnl.

l. The surfaos of thc sand shoal or gpdda ehatt bc plouehed juC
boforc Eoods with a doublc bullock plough onoc length wise and oaca
brcadthwiso. Thc iotcrvel betwea two lines of ploughiog shatt be
60 cm. or such distarcc as spocifiod by thc Sub-Divisiooal Officcr.
Thc point of the plough shall run not loss than I 5 cm. bolow the surface
of shoal and shall uproot all grass an scrub overit and thoroughly
lotxcn tho surfae to eneblo the [oods to wash away the ohoal.
Thc contractor shall intimate in writing not less than ten days bcfuro
starting thc worktoenable oficers to inspect andgive instructionc.

2.. The rate shall be I0O sq. m. of arca or per hoctare plougheC
as Eay be rpcified.

SPECIFICATION liao. 89-8.

Prouomxo 8AND slrlAr.i AND rrArD otDDAs rwlci.

SPECIFICATION No. 9GA.

SPECIFICATION No.90.

D,rnae oB NANAL RoTIBR REVETilBNT, 23 q. prerfrrgt Ixcfrrpnto
Werrrrxo Fon rflREB MotyEt.

l. On lcvel ground, five stringe of doublo twistcd coif ropo
sufrciently long to securcly tio the rollerc, shall bo sbclgho( at
iotervals of 30 cm. in parellcl lines over the groun4 and ovor thir
three bundles of rcllu gress 20 crn. diameter shalt be aprurd in two
laycrs, thc atcms bcilg placGd difrercntty in thc seaond tayca. gp3
thir, a layer of fine silt earth ghall be spread cvenly, to a thicftncs of
not loss than 10 mm. the wholc thing rolted tightly and. tied propcrly.
This constitutos one rollcr.

l.l. Trenchos 23 cm. widc shall be dug on slopcs formed for tho
rovcterrcnt and in thesc trenchcs, thc rolhrs prepared, shall be bid
vory closcly and staked down with kanat bamboos, third class,. rot
lcss than I motrc long, at intervals of not more than I metre apart.

2. Wateriog shall bc done as noccssary to produce a dense mass of
plantation 2 metres high. The unit rate for the plantation shall
include this watoring, unlcss provision is elqcssly made in the tender
notice for watoring chargps, in which casc the Grms on which payrnmt
will be made will be defioed thcrein.

3. Clauses 3 aod 5 of the standard spociEcation for .. plantiag
nanal with cuttings, 45 cm. apart " apply aho to this spooifiatilo;
except that the plantation shall have attainod a height ofgrowth io
3 months of at least 2 metres otherwise proportionate less pay66nt
will be made as considered warranted by the Exrc-ntive Engbeer..
Thc date for completion of the revetment will be stated in the toder
notice,

4. The rate will be inclusive of all materiats and work corrptreto.
untess otherwise specified.

Nore.-This type of cheap revetment is useful to protct bankg
gpntly tloped from scouring

Konurxnr R9LLBR RsvelrlrsNr 23 cM. DreurerBn
WlrrnrNo FoR THREE MoN'tHs.

INcr.uorxo

l. Double twisted coir rope, sufficiently long to securely tie tho
rollers. shall be sEetched on level ground at intervals of 30 cm. in
parallel lines. Two bundles of green Korukkai sticks 20 crn. dia.
mctcr shall be spread over the ropes in two layers, the stems and
tops being plaoed alternalely in the two layers. Over this, a laycr
of fine silt earth mixed with roots of korukkai plants shall be cprcaC
flrcnly for a thicknccs of not less than l0 mm. the whob rolled ti8htl},
and tied propcrty. This constitutes one roller.
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1.1. Trcnctres 23 cm. wide shall be dug oo thc slopos formcd for the
rGvetment and in these trenches, the rollers prepared shall be laid
close and fixed with kanati bamboos, thrid class not lcss than I metre
long, not morc than I metre apart. Unless otherwise spocified and
tto rollcr rcvetmcnt shall be watered to produce a dcnsc growth of
plantation I mctro high. The rate for plantatior shall include

satcrinC for thrco motnhs.

2. Cleuscs 3 and 4 of tho standard specificatioo " Durba or Nanal
roller rsvetmo,nt 23 cm. diameter including watering for throc months h

rhall apply to this work cxcopt that the plantation will havc to attain
a gfowth of not loss than I motre.

Norr.-This revefinont thrivos well in rcachcs afi€ctcd by salt

Tater. It is not easily damagod by cattle trcspass.

SPECIFICATION No.9l.

Tuonr:o EArtx,o BnusEwooo rot.lrn or ovll I Mrrnr DIArGrtr
AND 3.5. MfiRs Llro.

l. Swcn pcgs shalt bc driven into the ground at 45 !cm. apart, and

rbout 8 rtretrEg away, seven other pegs shall bc driven oppositc to
tbc fu$ peg. Strong twisted ropes of six twists each of thin coir and.

9 metros long shall then bs tem.r rrarily tied to these pegs at either e rd
Ten strong staodard specification Kanat bamboos, second class, shall

t{ren bo tied ransverse to the ropes 40 cm. apart. 3 cubic metrcs of
b,rushword shlll be slread and pressed evenly over this and 0'35

or. m. of rough stone shall be then laid ovcr uniformly. Ovcr this

again 1.5 crr. m. of brushwcod shall be sprcad, and the wholc rolled

up and tied very tightly. The two ends of the roller shall then be

ticd uO socurely with coir yarn and each roller shall be gently lowered

int.r ttre river by merns of two stout ropes' at the place pointed out

ty t,re Srb-Divisional Officer. These bworing ropes will then be

tcmcvcd.

2. The rate will be for labrur and mlterials of,mplete, unless the,

tcndcr n.rtice defirres the materials to be supplied departmentally,

their plaoe of s'.lpply, and other relevant partiuclars. 6 Kg. of twisted

crir rcpes aod 0'75 kg. crir yarn shall be used in each roller.

Nors.-If rougb stone is not available, six sand bags of total
O.35 cu. m. ditched strongly will replace the stone. This will bc

ofined in the tender notice.

SPECIFICATION No. 92.

EnusuwooD EDoD{c 30 n. x lM. x lM wtta KrN.lt Blurcol.

l9l

2. Thc following materials shall be used ln 30 metres of edging.-3}
full bamboo pegs for outer row ; 33,2.5 metre long bamboo pegs
for inner row, and the balance of length used for cross pieces ; 16
bamboos for waling pieces ; 3 ks. l0 cm. to 12.5 crn. wire nails
25.5. cu. m. compressed brushwood.

3. The ratc $hall be inctusiw of all materhls and labour compt€tc
unless otherwise defined in the tender notice. Udepartmental supply
is to be made for any of the items, lhe place of supply and other terms
will be defned in thc tcnder nolice.

3.1. In tho ca"se of dopartmcntal supply of bamboos, thc oon
tractor shall bring to the notico of tho SubDivisional Offoor previously
sogn 6f the bamboos as may split whilcdriving and with his approval,
thc contractor may us€ othcrs in thcir place. Tho contractor shall
mak€ good, at his own exponsc, bamboos split by carelcss handlirg.

SPECJFI'.r l1Utl No. 92.A.

PrLEs AND Prr r-Dnmxo roR RrvER CoNsenvexcy Worxc.

(For Jirstclass llor k.)

l. Description - (a) P'les.-Pilos for conscrvancy worts shall bc
ofcountry wood, bamboo or casuarina, as may be specif,cd by tte
Exocutive Engincer. Thoy shall be straight and free from projoctioric.

(a-l) The size of a pile shall be spccifed ty rhe girth njcasured
at tho middle of its length.' Generally a mid girtb of 3C cm. for piics
upto 3 m;40 cm. upto 4.5 m. and 45 cm. for lengths over 4.5 m. arc
suitablo. No pile [which is less than the specif;ed grrth excoging
by 5 cm. will bo allowed.

(l) Waling piecos shall be of oountry wood, casuarina or baan.
boos. They shall be straight of not less than 25 cm. girrh and 3.5 m.
to 3.6m inlength.

(ct Diagonals shall be of casuarina counlry-wo<.rd, or bar,boo,
23 c.fn. i1 girth and in straight length of 1.75 m. to 2 m.

2. Exccut lon.-{a) Pre llmlnary.-ahe contraetor shal I oolloct the
rcq.lirod numbcr of pilcs as perlist givento him bytho Secrion Offcer.
'fho piles shall be stripped of bark and tarred luo c(ats. At tte
sldcs, 15 cm. bolow top, tho piles shall bear the serial number, girth
and longfh. Tho thinnor cnd of tlrc piles shall bo sharpencd nearly
to a point for a length not oxoeding 45 cm. The pilos shall be,
gfoupod and arrangcd serially in the order in which they are to be
drivon. All piles shall be measured and check-measured bcfore
driving.

(b) Drivins piles.-The hsad of oach pile shall be piovidcd
with a temporary wooden cap to prevent it gotting sptir by blows.
Tho piles shall bo drivcn in one ofthe following ways and as ipecifod
by the Exocutive Enginoor: -

(l) by worrden mallots ;

(2) by heavy wooden monkoys dropped from atripod ; and

(3) by a pile driven or othor approved drivors. They shall be
drivontrulyvertical and to corroct depths. The tops oI pilis stall te
to corroct lwels and their positions sharl be as shown in sancrionrd-
plans. Any pile which is l0 cm. or more our ol posrrion shall te
rejcctcd and be immodiately rcmoved by thc contractor.

(c) Fixing waling pieces.-Tlc wating .pieces rhail Le srrltfrrd
of bark and tarrod 2 coats bcfore usc. Thc nuntcr ro tc, frJ
doponds on the naturo of thc work and sbail br spccifcd in cr,ri
cas in thc tcndcr ootict. Pixing shall to at interrals rrrg;rt ,ri;

Norr.-This type of elging is suitable for main canals and crosr

odging in rivers.

I . Staodard spocificrti rn first class bamb ro pegp shall be prepared,

€ut j.rst abcve the knct at the top, and sharpened to a pcint, at bottom'

They shall be driven properly s r that the tops may not split. Those

ttrat's:lit wirile driving shall be renewed with fresh ones' The bam'

boos shall be driven nrt less than l'J metre into the ground' Thc

riilth betwen 2 oum'r:is s r lrld be I metre and the average depth of
ih" 

"r,rpror"rl 
brushwr:l shall be not less than 1 metre. Cross

oic shalt be cut fror the bambccs at the thin end. The cross

oi"ces an{ welings shruld be nailed to the piles by wire nails l0 cm.

io 12.5 co. lrrg anl the eirls turned or'er. Tha edging shall bc

iotccto<t by the contractor till the final bill is Eaid for. The

irurUwood shall bo of branches about 50 mm' to 75 m:n' diarrtoc
daopd in bundlcs and wcll prccscd in by meaos of a plank with thres

i, fnut Mr staoding ovcr it'
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50 dm..to I motro with iron nail s tvhich shal I pelGtrato stloast 50 Eh.
lhtothodainpiloandshallboofsuffioientleEtbtobeturn6dovor
in caso of pilosless than 40 cm' girth. The top row of walingpiecos

.batl bo-fixod 23 cm. to 30 cm. bolow the tops oftho piles'

.(A Fixins diagomts.-Tlpdiagonals shall be fixod to the piles

rtiagonrtty in prrallel rowi with country nails l5 cm' to 23 cm' long

tt-U ooO. turnod over. Tho fixing shall bo dono after well filling

iiliii*io, splco of pitos with brush wood or weightod brushwood

ilG ai; ;. to 23 cm. below the tops of pilos) as tho caso mav be'

SPBCIFICATION NO. 92.8.

PILB eNo hr.r-DnrVrxo rcn Rrvrn @NstRYANcy WbRrs.

. .(For SeatdClass wrk whereiqferior sort of wolk k
conside r e d s uffic i enq.)

l. Description-(a) Pilos-Piles for c,rnservaucy r{orks shatt'bG
of strcng malc bamboos. They shalt bp straight. ?B{ froe flpm gro-
jrctions. j- 

:

(a-i) the sizo of a pile shntl bo sOecified ty tho gitth mcasurad
at the middto of its length. Gonbrally, a'mitl-girth of I2.5 cm. ir
suitable. Irngth of pile shall bo as spocifiod-by.the Bxocutiyo ppjl-
n@f. .: . , ..

(D) Waling pieces shall be ofstrong mrlo bamboos. They shatt,
bestaright,not lessthan 12.5 cm. girthand 3.5 m.to 3.6 m. inlength-

(c) Diagonals shall beof strongmrlebamboos 10cm. to l2.5cn;
in girth and in straight lenglhs'of 1.8 m:,to2 m.

''2 : Eieut loil.'jsam9 as Sp€cification 92-f .-

3, Ratefor worlri-Same as specificatioo 92-A.

: '(el Brushi,ood fiiltilg.=the spaoe' botwoon the rows of pilos

thalibo fillod with'brushwood as specifiod in clauso I of standard

splcifiOation No. 93,'and olause 3 of speoiffcation No' 94'
'l 1, .... -. . : .:

(fl General.-Edgings and groynos shall bo constructed strictly

"*r."Jiog 
to sanctionsd plans. Edgings shall bo paratlel to tho

iJs of tforluer. In the case of groynes, the work shall bo commenced

aliitro upstream ond. Each greyne and its connection to the bank

*h.tl b.-"notpletod]betoro the noxt length is takon up. Piles for

odging and groynos shall be I mstro centre to centre and two rows

i irt *pt.r'unloss otherwise spooifiod by the Exocutivo Enginoer

n the tondor notice.

,:!. Ratesfor work:-(a) Tho rate for piles shall bo for every 10

rlinning metre and for supply at sito of work'oxclusivo of labour for

eharpening, tatringanddrivingwhich shall be peid for soparately.

Tno piles shnll bo measured and checkmeasured beforeuseand .shall
Uo fn tfr6 crstody ol the c)n:ractor till they aro driven, pilos which

U"w Ue"o moasursd but nct drivoo shall not betaken away by tho

b.Jn:tictol with.rut the written approval of tho Exocutive Engineor.

Nr piynrrt shrll bs mr4e un:il tho pilos havo boen eorroctly driven

in pcsition.

4. Genual,-Samo as sp@ification 92-A,

'1At'the discrotion of the Eiocutivo Bogirioor, ordlmrg Ooir rodt
ntay bo used for fixing waling pieces and diagonals in plaOo of naili_
Ifthis variation is made, it shall be so spocifiod in tho tetdor trotlot.
This will apply to both Specifications 92-A and 92-8.)

: . (6) The rate for. driving pilos shall be for ovory l0 running

motre of driven length. This length shall be calculatod for oach

pilo by dolucting tho height of tho piles abovo ground from tho length

oi pllo m:rrrrel b:fcre driving. All sueh lengths shall bo addod

up and tho total length driven arrived at.

(e) The rate for waling pioc€s shall bo for overy l0 running metre]

oailtin3 ov::lrpp:_l longthi anl shrll incluile labour for .fixing
anal cost of materials.

, (A Tho rato for diagonals shall be for overy l0 running motre

of diagond pieces incl u:ive of cost of matorials and labour for fixing.

SPECIFICATION No. 92-C.

BAMBoo ScREEMI 30 cu. Mnsn.

I. Bamboo scre€ns consist of frames of sotid bimboos stifonlL
with bamboo laths.

2. A rectangular frame of first;class solid bamboo is ffrst mndo,
by tying them at corners with coir yarit. Into the frame, laths, i.b.,
bamboos split into two from fifst;claSs bamboos overr 15 cm. girtf,
and 3.5 m. to 4.25 m. long shell.be tiod diagonally with coir yarr
so that oach mesh formod may bo 30 cm .rhombus, as shown in stotol
below.

2. l. The sizo of tho frame shal I be as spoci0ed in each case and sbalt
not be larger than what two men can easily carry.

3. Bamboo screens are used-

O) Over pile boxes to prevent brushwood being washed ou0*
aad .. .r..

(2) Over slopes of margins, covered with brushwood to stq;
erosion.

3.1. Tho ssreeos shall in all cases be firmly secured to the piles.

4. The rate shall be for tenr sq. metie of bafnboo screens fixid iE
position.

SPECIFICATION No.93.

Bnusnwooo wovnN WIRB Fsr.lctNo FASCINE woRK.

l. Brushwood fascines of 30 cm. diameter 3.5 metres totg shatt
be prepared with brushwood of 0.5 cubic metre compressed to .0.2t
qrbic metre for €ach fascine and tied securely with twiitod ooir ropc
(two twists of coir yarn) at 35.cm. interrals. Thcoc faaiincc sbf,. bc
wovcn into a fascine mattress, by intcr-twisthgat one mctre intcrvel
with G.I. wlre of dia 3.25 mm.

4. Gencrql-Supply of the pl',,r't'-Wh€n in any caso tho Executive
p-,rninoor considers that purits are required for any pilo work, he

ihrif notify this fact in the tonder ootice and Govornment punts will
iiao U" Supplied to the contractor atlhe site ofthe work free ofcharge,

ii ar.ifoUt.. When so supplied th€ contractor shall nol unduiy

iuroio tt . punts by slackness of exocution due to want of labour or

,oiu.i"fr. The normal out turn to bo shown by the contractor for

Ouo, pur day shall be at least 60 running metre of piles driven into

ir*Ol or 120 running metres of waling c r diagonals fixeo in positron.

:Bnorioutttun causing delay of punts shall make tho contractor res'

pl*iUf. for punt hire, proportionate to the short outturn'

4.1. If Governm€nt punts are not available, the contractor shall

- *^t, to the SubDivisional Officer for permission to ongage private

IIi'" -rr* 
Sub.Divisional offioor may ask tho contractor"to wait

, .rli..ilpn*r are availabie or;f the wotk cannot wait,grant permission

; ,';iiyirs tho tonnasp.of thc purt lcguirea :1d]tire shall beBqid
-' ff;;;;raotor on tbo tonoago fixod bv the Sub'Divisional Officor '
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2. Brushwood rollers one metre diameter and 3.5 metres long
shall now be formed at the end ofthe strips offencing wire, which
wire shall tre woven into a cylindrical casing by tying with loops of
wire of dia. 3.15 mm to contain thc roller. The filling for the roller
shall be 0.35 cubic metre of sand in bags or 0.35 cubic metre of
rough stonc as specified, encased in 4.2 cubic metre of brushwood.
This wire fencing round the roller shall be securely tied so that thc
rollor can be lonercd with thc fenciog wire end thc tics shell suppert
the dead weight of the roller and mattrQsr without any signs of
rupture. Iftheordinary bamboo rope rellers areusedin place of
the above, they shallbe tied securely to thc wire fencing mesh and
theyshall be paid for at the corresponding mate for this type of
roller.

3. The brushwood fascine mattress referred to in clause I shall be
securely tied to the wire fencing by wire ties at intervals of not more
than one metre.

4. The wown wire fencing mesh with its weighted roller anchor
end brushwood mattress covering shall be carefully loweren down
l6e slopetc rcst tightly agaiast thc slope.

5. Posts sl.!l now b: driven to a depth not less than one
metre, at 2 r:eter intervals, 6syond alry cractsotr the higb margia
at plrces i"rlcrtel by th: deplrtmlBtal representativ€ incharp
of the work. Threo strands of wire of thickness 3.15 mn. arc
to oe twistbd and tied securely to the fencing wire and caried
width rouod the post and tied strongly.

6. The ends of separate units of each mattress shall be well tied to
prevent any ends being exposcd to the tearing action ofthe current.

7. The tender notice will dcfine such items as witl be supplied
departmentally and method of payment for the work. Woven.wire
fencingand thc G.I. wire will usually be supplied dcpartmentally.
Fatcnt woven wire fencing -7 or 8 horizootal wircs, I.2 m etrec
< f rclls --is suitable.

No1r.--This type of work is suitable where protecfion to a slope
is required bclow water level to rcduce under cuttiog action and i.e.
such cas€s as protcction of froshly cut bank slopcs, which slopes
could oot be reveted prior to advent of the floods.

SPECIFICATION No. 94.

BNUSTTWOI D EDGINGI OB MODASAL l1oRK \T'ITII IIA,LF AND QUARTERC
SPLIT PALMYBA PILES ANDPQUARTER SPLIT WALING AND CROSS

l. Sound, full grown palmyra trees shall be freshly cut for use on
the work. The bottom portion of tree shall be cut to 5.0 metrc
lcngths, half split for piles and given sharpened points. The top
portion of the tree shall be quarter split and used fcir waling, cross
and diagonal picces. The waling, cross and diagonal picces shall be
freshly prepared as they are required for use on the work; otherwise
they rot if they are priprred and kept long before they are fixed.
The files shall be driven not less than 2.5 metres into the ground by
means of a monkey (heavy iron weight or a heavy wooden blocky
suspended from a triped stand and operating up and down a guide
rod by a rope pull. The best height for the drop will be determined
by trial; A dolly or cap for the piles will usually be necessary.

2. The half-split piles shall be driven at 3 metres centres in two
rorvs beingonemetreapart and quarter split ones at one metre
centres between the hal l'split piles. Cross pieces over the hrushwood
shall bc fixcd to thc half-split piles connecting the opposite piles in
thc front and rear rows. Two rows of waling pieces shall be fxed,
one on the river side, and sne sn the land side of the piles, Diagonal
pieces shall befixed to the top of the half palmary piles, after filling
and compressing the interior wall with brushwood. The bruslrwood
filling cross and diagcnal pieces shall be 15 cm, to 25 cm. below the
top of piles. Waling crr ss and diagonal pieces shall be nailcd to each
pile they cross or conncct with country nails l5 cnr. to 25 cm. tong
and ends turned over, where possible,

3. Thebrushwoodshall beof branches of babul trees up to -s0 nrm.-
diameter and shall be filled in, in bundles and well prcssed dorvn by
means of a plank with three or four men treading over it.

4. Thc rate shalt be per ten running metres of edging completcl-v
erected in place inclusive ofall materials and tools and plant,except
that a departmental pile driven will be loaned to the contractor
without hire charges, unless otherwise specified. If the palr:ryra
trces or brushwood are to tre taken from Government land,
without co.t to the contractor, such will be defned in thc tendci
notioc.

4&34-25
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. SECTION-XVI

SANITARY V/ORKS AI{D ROOF PI-LIMBING

SPECIFICATION No. 95.

TtBr.tcH Worx-ExcevaTroN AND RF,r rLLrNo.

l. Conformance to plans and sections anrl agrcen:cr,t rrtc lrrir:i:,.

(a) The trenches shall be taken out truly t6, thc alignment, lcvcl:i
and width shown on the releva nt plh ns a nd secr io ns sr:trject, ncvcr t he
lcss, to any changes whichthe Executive Engineer may ml kr;thcrein.

For details ofspecification for excav:.lion pleasc rcfcr to para-
graphs l0.l to 10.1.2. of the National Brildings Cttic Part IX,
Sectiorr 2, Drainageand Sanitation.

(6) Ifthe contractor excavates the ti'e.rch to a grcatcr CcJ,lh ihan
isrequired,thecxtra depth shoII be filled up, at tlic contractcr c.x1-,cnsc,

with standard specificaion Iinle concretc, cr cr n'r r,1 cct'cl eti , r ccord-
ing as the soil is dry or wet respectively ancl to the iirstructior:s of the
fix.rcutive Engrneer.

(c) The contractor shall be paid lor thc I ctur I cxcavatio n srrl)jcct
to the followirlg provisions : --

sch;duled depth or lvicith, unless he produccs an order in wltrrg
from thc Executivc Engineer requiring the greater clcpth or wicltl-r.

(ii) Hc will not be paid for the scherluled depth or wirlth whcn
the Executivc Enginssl orders in writing piior to excirv;.li1.1, !gi1,i,
dong, a less dcpih or width.

(d) It is to be distinctly understood that the ccrtr i clcr i n tender -
lng hisrateforexca\atinginspbcted thesiteof th: excavation,cx-mined
ihe niturc ofthe soil to be excavated, estimatcd theamount ofpumping
and baling to be done,examined the provisions, which he will have to
inaLe during excavation by timberl'ng,shoring, ctc.,' o prevent any
caving in off the sides of the trench, to accommodate rnd safeguar6

1raffic,the public and his wcrkman and prevent damag to buildirgs
*itd other propcrty in proximity to the excavation, anci after cxamina-
tion of all tire abcve requirements - vide his responsibilities as laicl
<!own in the Ger-'ral conditions of contract has iendercd a rate to
include all the crntingent expenses in connection with tl:e trench
excavation.

3. Spoils.-.Order of removal and rcpleccrnent :

(a) Tirc valit,us materials excavalc(l sftall lreseparated ancl stacked
so that in rciilling, tlicy may be agrirt rellid in the same ortlcr, and,
thus the l:,rst lr rssible danrcge be ,1 rne to p.:5licr.o;,1s, crltivated
fickls, e1c,

(D) Thc conrractor shall arrange to deposit spoil at sides of
trcnch wi thoui i nconverience to raflic and wi,:hou, dangel tp w611msn
in the trench.

4. Insec:n'e Fotndation,soi/.--In soil, too soft or unrcliable for
plrl'pose of carrying the pipe lirre is met wirh during excavation, and
fr.rr which no pr- ivj:i{lt lias bcerr made in the r-8reemerrt schedule_
then the Exccufivc [: g:nccr will give the necessary orders regarding
rcmoval and tep'l:cement by brc,ken stone, gravel, concrete, or other
matelial, a-nr1 ramming-.ar-.d fix a rate prir,r to cxccutior.r of the work
defining the cxtra payment to be made therefrrr.

5. Roc./; Requki:tg Blosting.-ln crscs rvhere l.rlrsting is exp3cted
to bc reqiriied d 'ring exclvation, a sepnratc schedule item will
usually bc providrrl 1<1 c()ver the rock excava ion. Irr s.ch cases, the
q)n1rac or shall observe the precautions ftrr blas ing opera:.ions,
rvhich rre la;d d rwn else where irr these detailed starrdard spccificat ions.
Wirere tro rate h,ts b?en pr,)vided irr the schcdule for rock excava jion
by blasting, and where rhe rvork done is nc)t on a lump sum basis
irresp:clivc of type of sril met with, then lef6rc any such wor.k is
done, a rate shall first be fixed and necessary instructions given by
tlre Executive Engineer. In the absence of addendum defining
clauses regrrding rttck exc-.v_.ticn work, the c,.)ntractor shall always
arrangc f,rr excavation of the rock to a depth to permit approved
filling material to be blasted and rammed undei the pipe to suppcrt
it seci.rrcly for its full length, l0 to I 5 cm. will usually be the maximum
filling required for this, and sand which is the best filling material
all be used. This lilling work over the rock and under the pipes
shall be ir-rcluded in the unit rate for ..Trench work excavation
and re6lling and unless otherwise specified, no cxtra payment io be
made for the filling material specified.

6. Change of classit'ication of soil. ,Wherever during excavation a
change of classification of soil is met with, and the basis of payment
is for a defincd class of scil, tiren the contractor shall immediately
inform ihe Executive Engineer in writing, accordingly. In case
where a rate has not becn entered in the agr.eement schedule for the
new classificati'-,n of soil, the ccntractor will bc paid for that class
of the earth work on thc basis of the schedule of rates of thc pWD
Division which is exrcuting the work, or such otlrer rate as may be
fixed by the Exccuiive Engineer, baving regard to the corrtingent
c:nditi, lns of excavation.

7. Sorket llollows.-After excavating the trelch to the correct
Itvel, hollows shall be cut at the required positions to receive the
sgcket of the pipes and these hollows shall be of sufficient depth
to ensure that the barrels of the pipes shall rest thr.oughout their
entire length on tlle solid ground and that sufficient space isleft for
jtintir:g the underside ofthe pipejoint. Thcse socket holcs should be
refilled'vith sand after jointing the pipe.

8. Excavotion for manholes and suclt Masonry slructures on the
Pipe liner.-'fhe Contractor shall only excavate the cross sectional
area and depth essential to contain the masonry and timbering if
any required, and shall only be paid for the quantity as thus defined -irrespective of actual excavation done above this quantity.

(e) Sides of trenches will usually be made vertical brit in any
case where the c)ntractor shall desire to excavate the trcnch rviii.r
side sl,:pes other than those shown in the rclevant sectional plans
lii order to savc himself the extra ccst of timbering, he shall only
,lo so when the extra widths will not inc;nvenience or endangcr
i.rtmc ()r property and after he has obtained in writing the pcrmissicn
oit the Executive Engineer. He shall, in such a case be paiil oniy
for the schealdled quantity based on the relevant sectional plans,
!mespcctive of the cxtra earthwork actually executed.

2. Strht Rarls. -Before the trench excavation is commencecl, sight
rails (two uprights, one on each side of the trench to be excavaied
and a oross rail railed thereto) shall be erected every 30 m. or at
distauc<rs as fixed by the Executive Enginecr, and at all changes of
tllrec{.ion Or gradient, at a definite and as far as practicable, uniform
height above the proprsed inrrert level of the pipss, the centre line
fueing cloarly marked on each horizontal rai l. The depth of excavation
and the tevel of the pipe invert shall be checkeil by means of boning
rods of appropliate length. These sight rails shall be provided,
{Lrcd, and mainllined by the C,rtractor at his own c,rst, similarly
tha boning rods.

I

;
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9, Shorlng, Plankhg and Timbering;

(a) This work shall be done in all cases where it is necessary

to safeguard lifc, property or efficient excavation of work-vide
clause I abovc. It shall be included in the unit rate for excavation --

vidcclause I above - rtnless otherwise defined in the specification and

schedule.

(D) The contractor shall comply with such orders as the Executive

Engineer may issue regarding shoring precautions, when the latter

deems the contractors arrangements insufficient but the failure of
the Executive Enginecr tc give such orders shall not in any way frce

the contractcr frrm his responsiblities as laid down inthis specification

and the general concliticns of contract, nor shall compliance with
such orders entitle the coDtractor to any extra rate therefor.

(c) The usual sizes for trench timbering are: sheeting planks -
3O cm. wide an<l 5 cm. thick and of suitable lenghts ; waling pieces -
15 cm.xl0cm. upto 6 m. length ; struts-Is cm. diameter and of
suitable lengths, spaced as required but not more than 1.2 m' apart,

unless the Executive Engineer shall permit of looger spacing' The

strength of tho timber must be sufficieot for the purpose it is to
scrve and subject to th: approval ofthe Executive Engineer.

(d) The contractor may use steel she€t piling if he so desires -
but ifdepartmental steel sheet piles are to be furnished, ttrc conctitions

assertaining thereto, will bc defined in the tender notice and the tender

rate governed therebY.

(e) Voids shall not be allowed to occur behind shecting'

(fl If the Executive Engineer dirocts in writing (but not othcrwise)

that any timbering shall be left in the work it shall be mcasurcd up

and allowed for at the rate agreed upon, but ifthe necessity for l':aving

it in,has in the opinionof th: Executive Engineer, arisen from c treless'

ncss or neglect or lack of skill on the part ofthe contractor thc i imbgr'

r" 
".a".J 

by the Engineer to 6e left in thb trench, shall not be paid

for.

lO. Roads Crossings 'Inlcrcepting Pipes, Cables' etc' -
(a) At road crossing, not m.o+e than one half the breadth of road

sh.lllbeopenedatonetime,norshalltwoormoreroadsattheir
ior,"tior t" op€tred except in such mannbr as shall avoid interference

*itt tramc. Tho protection of trafrc at such places shall be carefully

attended to bY the Contractor'

(D) Pipes, water mains, cabtes, etc., met with in the course of
excavation shall be carefully protccted and supported, and any

damage to such pipes or cables, or thcir joints shall be made good by

the co-ntractor. Mains are usually hung from timbers placed across

the top of the trench.

ll. Accide nt s, B oar ding, Li g h t i n g O b se r v ation s, V[/ at c hmen'-

The relevant cluase in the general conditions of contract and the

;J;r; p"ta I'f f of I.S. 412'71967 fot detailed instructions shall

tapplY.

- 
12. Open Tlench l*ngth - The length of trench to be opened at on c

sime wilt depend on its depth, thc nature of the pipe line, and of the

soil and traffic convenience and shatl usually bo so regulated as to

enable the excavation to be complcted about two days in advancc

of the pipe laying, or such other lengtlr of open trench as may be

6xcd by the Exccutive Engincer'

11. Material surplus to requirements for refilling' '

13.1. The descriptive specification sheet mentioned in the tender

notice sball speclfy, (i) the sitcs to which the spoil, surplus to refilling

r nd settlement should be conveyecl, and (ii) if extra payment is to

be made for earthing such spoil, the basis of such payment. If these

partiuclars are not specified in tho descriptive specification sheet

the parties intending to tender shall ascertain them from the Executive
Enginecr, bgforetendering. 615e1wigs sr if no kind of ratc istendercd
for the carting gf the sruplus spoil, it shall be understood that
the tender unit iate for tho earthwork includes removal of surplrs
spoil at contractor's expense to the disposal sites specified in the des"
criptive specification sheets or ordered by the Bxecutive Eogioeer
at the time of removal. 

,t

i

14. Tunnelling. If extensive tunnelling is to be donej such work
will be rlescribed in a separate specification. This does not apply to
tunnelling and timbering at road crossings and otlrcr short lcngths,
where such is necessary the lattcr arrengements being coo$dcrcd
as included in the agreement unit rate for "Trcnch work- Excavation
and Refilling ".

16. Rate. -Thc rate will usually be ten cubic metres for earth work

anct rrer one cubic metre for rock blasting work and will, in thc

absenceof othcr modifyirrg addendum specifications or schedule pro'

vision, be for excavation and refilling complying with all thp clauses

of this specification'

NorEs.*The width of trenches will us.rally be such that 20 cm is

left on either side of stoneware pipes for laying operations, 30 cm

in the case of iron pipes, and for brick sewers, no allowancc on each

side. If more room is requircd for jointing iron pipes. extra width

of trench at joints may bc provided for in the approximate schedule

quantities accordinglY.

Minimum cover for iron pipes will usually be 75 cm. wbich

will ordinarily render expansion ioints unnecssary for the lenitD
so covered.

15. Ramming and refilling.-

(a) Trenches shall not be filled in until the pipe joints heve

been tcsted anrl alignment passed by the Executive Engineer, but

Jn the case of iron pipcs, to reduce temperature efiects, back filling
ghall b: done, unless otherwise specified or ordered by the Exeoutlrr
Engineer, to the extent of 30 to 60 mm height over the pipes leavin;
45 cm on either side of joint uncovered with earth till tbc tcltin8
is completed. This 90 cm length of pipe shallbe covored with mats-
gonr,y^b"gr, palm leaves, or si.uw kept damp so as to avfd O"r*d
to the joint by cxpansion and contraction from variathrs of tcrn

(6) The utmost care shall be taken in refilling tr$es so thrt
no damage may be done to thepipe line. The first 30 fu of filliog
material immediately over and round cvery scwer, sffl consilt of
the 6nest sclected material,and unless of fine soft ma{al, shall bc
lowered into the trench by pails or skips. No lumpl shall bc put

round the pipe line, or thrown into the trcnchps udl thc pipo linc
has been prot€cted in the manner described aboye. Thc rcmindcr

of the filling material shall be well rammed in layers Pot exceodinE

?.} cm at a time.

(c) Vide clause 3 above, rcgarding order ofreplaccrnent of ex

cavated matcrials. paying and mctalling shall be rcinstated in a
good c rder as beforc removal, and thc contractor shall, by adequate

iamming and watering of under layers, guard against subsequent

settlement.

(d) The contractor will be held responsible for any sub,sidencc

in the line of thp trenches, which may take placc any timc within
sixmonths after thetotal completion of the work covered by the

@ntract, and should he fail to attend, when any such subsidence

occurs, the necessary repairs may be done at his cost.
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SPECIFICATION No.96.

SroNEwARd PtPEs.

For details regarding thc stlrn"wu.. pipes, relevaut qpras in I'S'651

-1963 shall aPPlY. .'f

SPECIFICATION No. 97.

CEST TTON PIPES AND SPECIAL C4FTINGS FOR WATER AND SBWA(N'

I.S. 1536-1967 where in thespegificationforthe pipss' etc.' arc

contained shall aPPIY'

SPECIFICATION No' 98'

l. Conveyance,laying and Jolnttng mild steel ot cas' lron plpes

for water supply and fixfuW accessorles'

1.1. National Building Code Part IX-Sectionl, water suPPlY

Paras I 1. l. to I I . 3 for jointing of pipes shalt apply'

(a) The clauses I (a), (b), (c) a nd (rI) of the Standard specification

for "Cenveyance, laying ar-rd jointing stoneware pipe for sewers "
shall apPlY to this sPecification'

(b\ Responsibillty for ilamage to materials.-Any pipes' specials

valves, fountains, or other articles which shall have been handed

over to the contractor, in good condition, and which thpreafter shall

be damaged before, when or after, being placed in the work shall be

paid for by the contractor at the rate originally paid for such articles.

plus 10 per cent in excess irfsuchrate, or ifthp Executive Engineer

decides that the damage can be rectified without prejudice to tbe

efficiency of th:pi1rc or other fitting then t e will instruct the cootractor
regarding the rcpai r which shall be donc at the contractor's expense.

Should t?re spigot cnds of any cast iron pipes with ordinary spiggt

and socket (not turned and boxed or other such pipe joint) be cracked

or broken after they are received by him, the contractor shall (if
tho cracked portion be lesr than half the length of the pipe) cut the

damaged prartoff at his own expensc' and pay for the actual length

cut ofr, plus 10 per cent extra. Should the damage be at a socket

end,or reachto halfthelengthfrom the spigotend, then th con'
tractor shall pay the cost of the whole pipe plus 10 per ceut and

the pipe shall then become his prdperty.

2. Cleaning, examining and lowering.- Each pipe' before it is laid
sball he oxamined ard tested with a hammer to prove its soundoesl

and then sball be brushed through and washed to remove all soil
or dirt.

2.1. The pipes shrll be pl4ced in th: trencbes by moans of proper

shear legs, chains and other tackleand shall be properlrdriven hoo'.

3. Iayfug.- Clause 3 of tho sta ndard specifi cation for " Conveyance,

laying and jointing stoneware pipe for sewers" shall qpply only
deleting th€ third sentence regarding :'pipes between manholes".

4. hfurtng.-(a) The tendCr notice will define tho "Type of pipes

to be joioted, i.e., in the case of cast-iron pipes whother turned and
bored, plain spigot and socf.et or other type and in the case ofthe
spiggt and socket type, whethpr the contractor shalt tender alternative

rat6 for Eolton lead and lea{ wool joints'
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(6) The tren& must bo kept quite dry during iointin& unlcss
in any'particularBse the Executive Engineer permits taying of tbo
pipe in wet conditions. In such case joints under water sh8il'be
made with lead wool inserted in strings not less than 6 mm thick 6nd
very thoroughly caulked, 

.l

(c) Instruc'tion regarding jointing of various types of lolntr
are given below:-

(i)Turned anil bored Jolnls.-The pipes before being taid thall
be thororgbly cleened and tbe turned and bored srufaccs clooncd

from rust ot paint. Cate shoutd however, be taken that tbe turncd and

bored portions are trot rubb€d excessivety so as to make them oval
or utrqver as, if this is done, tlre joints will leak. The ioints shal!

be made with red lead, cement or salammoniac solution as may bo

specified. Unless otherwise spacifred, c€ment joints will bG usod

and jointing doneasfollows :

(4 The turned and bored surfaoes after cteaning shall bo

thinly 
- 
cooted with oemeot wash. When the spigot ond of a pipo

tras becn ioserted into the socket of anotherr so as to be truty oon'

@ntric and in a straight line with tho plpcs dlreadylei4tho
fcrmer pipe sSall be driven hofiie wlth I heavy wr'odcn runl.ncr
or by means of a ram formed of a cast'iron plpc suitably a 6pqg
soastoramthepipe which is being jolnted' a wooden flaot
being used between the plpes, to prevent damagetothopipce
from cooousglon.

(e) After a reasonable length of pipe has been ranhritcd

home, tle space left remalnlng between th€ lnside of thc soclct
ofone ptpe and the splgot ofanother shall be filled wltfi neafly

dry standard speclflca"tion portland cement mortar but of oompo'

st:ion I to I whlch shall be thoroughly well caolked ioto thG

space and the face neatly finlstiedoEflushwlththefaqeof tho
socket.

0D Theobject of filling up thislDace with ccmetrt norl8s
is not prlmarily to make a water'tlght jolnt but wlth thc &irl'
rable object of preventlng, "the sucking" into ttro plpe llnc
rhrough this space of subsoll waterandsollwhich wouldseri'
ousty contamtnate the water in the pipe llne ln the ev€ilrt of iLc
1ulnsd and bored jolnt being sllghtly drawn apart owlngi'to
subsldence o[ contractlon of the plpes themselves.

(i) To alow for expanslon 8nd contraction of plper dth
turned and bored joints, 10 per cent of the iolnts in tho ttBbht
as well as all fittlngs and specials wlll be usually speclficd to bo

'"'' Til;*',:::1,,,.-prain spigot and soctet pip€s ststr
be jolnted as follows :

(iii) Paras5.l.3.1. to5.1.3.5. of I.S, 311411965 for addl-

tlonal instructlons shall aPPIY.

(fu) The splgot of the pipe must be forced well home iato
Its socket and must be centred so that the joint may be of even

tblckness all round at least onol complcte lap of clean whitc
hernpen spuo yarn shall be drlven lnto t6e bottom of tbe sock3t

wiihout beingforcedthroughthe joint into the pipe. As nuuy
laps of tarred yarn as rnay be needed to leave the spae r€quilcd

loi the lead shall theD be run with molten lerd in suffoiont

euaoiity so that, after being caulked solid, the lead may poject
O.S m. tlyondthe face of the socket against the outside of ttrg
spigot, but must be flush with the outside edge of the socket. '

(v) Fl[ing may be best done by using rubberiolntlnl
1lngs, When these are Dot available' a rlng of hemp ropo
covered wlth clay shall tle wrapped around the plpe at th€ end of
the sooket, leavlng an open'ng at the top ofthe sock€t into lrhlrh
theleadcaobepoured, Tbehpmp rope shall be cuppol66 5y
clay packlng so as to stand the operation of lead poulnS.

i

I
I

I :i-...,.:i .1 .^,&. -i.- -!-



,.'i- '-1- ,

,

D02

' (vi) The lead used shalt be pig lead of'best quall{y' soft

pnd of 
" 

mloimum purity <if 99.94 per oent and shall bg carefully

skimmed of all scale, when melted ln a cast-lron pot or pa(ent

mclting machlne. Suffictent lead shall theo be I aken fiom the pot

tgr a ladle ard ram hot ltrto the joint, and thc join:: filled at coe

duping. Tde jolnt shall then be "set up" when ccol by a sui'

tablecaulking tooland a2kg.hammer anC the jolnt left neat

end$mooth.

(vii) Regarding quantlty of lead and spunyarnrequlred
foreltretent slzesof plpes, para 5,1.3.2 ln I.S' 3114/1955 shall

apily.

TmLs XVIII-cott.
Lead wool, Yarn.

Diameterof ------L t---.-' 'L
size in nhn. Depth. llreight, Number of Drrlh. Welth.

' mm, kg. skcins. mm' kg'
(r) (2') (3) (4) (s) (6)

200 35 2.41) 5 65 0'40

225 35 2.90 6 65

250

303

3y.t

375

,tOO

450

600

35

35

37

37

37

&
,O

4.O0

4.10

5.30

5.80

600

7-?.5

9.50

7*

9

ll
t2

t2*

l5

lel

0-17

0'26

0.10

0.17

o.t2

0

0

65

65

75

75

75

75

85
Norr.-(l; The mlnlmum depthot lead tlven above shall

Sorhsisted bn in evcry case' Thequantityofleadtobeused
ahltb€ thst requlred for maklng a compact water'tlght apd

cfichnt ,oint to ensure thc mlnimum depthof leadspeciffetl
..ttbvo. ,Payment shall always be at a "Rate per joint" or "per
ftrttng metre of plpe laid 6o6jolned" underthese condit'ons
irrciltive of the quantity of lead that may be actually rised or
reguired for each joint.

'' (21 Thequanlltyof leadrequired joint given in the taUt-e t-

"r 
pti I.s. 3114/1965 c'ith variation of 20'l' lper issibie]

b the correct quanii'y if the pipes are exactly to standard

dldc,nsion. It may be teken for guldance in prepariog es'lmates
rrnd lfrdeots lor lead and actual €xesutlo!'

,lll lgrdwalJolws. -In the event ot the E{ecutive En3trrc.r

$id-fyru o. permittingt lre use of lead wool,the join' s shall be rrrade

? follows :--
(i) A st rand of lead wool shalt firsl be i nt roduced int o t he socker

,lnd ttroroughly caulked, care being taken ihal no lead wool passes

1o3o1trp ilterior ofthe PiPe.

(ii) A portion ofthcremalnderofthe sockel shallrhen be frlled

ln sittr best whitehemp or spun yarn and this shall bc thoroughly

*ElEd wit h suitable caulkingtools (Kutcha t ools or cold chisels .are
,nottO be used). t ead wool shallthen be int roduoed and this caulking

Soll bc repeated with each of the lcad wool compressed into a

,lp.nsc mass. The joint shall t heu be finally faced up with a finishing

t ool.

(iii) Thg foltowing arethe minimunr quantilies of lead wool and

iim which shall be used for each joint for the difterent sizes of pip,es

&c{usive of r he st rand of lead wool firsl introdrrced:-
: ' 

TenlB XVITI.

Nominal diameter ol PiPe (nm)

upto 200

250 to 400

450 to 750
' 800 to 1500

ttad wool.
Diameter of r-L
olze in mi. Depth. Welght,

mm. Lg.

(l) Q) (3)

50 25 0'48

75 2E o'74

100 30 0'96

125 30 l'19

150 35 l'70

t7s 35 220

Deprh of lead (mm')

,m to 50

50 to 60

65 to 75

?5 to 90

Yarn.

(iv) Ftuneed totrrtt.-Ftangod joints should bc Eado W palnting
the facing of the f,ange with rod lead froely and bolting up ewaly
on all sides, A thin ftrc of lead mol nray be very useful in making
thejoints watertight, where facing oftbo pipes i5 a6t true.

In additioo to thc abow paras 5'2 to 5'2'4 of I.S. 3114'1965

shall apply.

Where packing must be used, it should be of rubber insCrtion
cloth, thrcs-p1y aod of approrred thickness. The packing should be

of the full di4rneter of the f,ange with proper pif'e hole and bolt
holeg cut, and ewn at bcl h' he inne' cnd err' er edges'

(v) Mild steel pipo joints and pipes with p,'rtent joiril s.-Joint ing
of patent tlpc-ioints shall bo done in acoordance wif h the noaker's

instructions. Addendum spocificar ion will be grveu ioi mi;d s:ecl
pipes joints.

5, Clearmss.-(a) The interiot of the pipes mtrst be calefully
froed from all dust as the work proceds' for which purpose of dise
plate or brush sufrcienlly long to pass two or mcre joints from the
end ofthe pipe last laid. shall be conrinuously drawn forward as

the pip€s are laid.

(D) Tne ends of the pipes rnust bs securely protectsd dud6g
the progess of the work. The pipes laid shall not be made reoep
tactes either for tools, clothes or of any other nraiter during the
progtress ofthe works.

6. Testing.-Tating joints by water pressure' The pipes aftel
being laid and jointed shall be tested by the Officer in charp in ruch
lengltrs as s@ms to him desitaHe, under 'he circurmrances of arai-
labili.y, of water for iceting purposes.

6.1. For testing pipos and joints [61 vater pl'essure retevant para

6.1 (o) of I.S. 3114-1965 stull aplly.

6.2. Thetesling will be done bylhe offioer;n chaige whc w!!I
supply all the appararus required, unless oiherwise spcciEed" but
t:re cojracror shall provide all watq and neoessary lab.rur tbr filliog
the lengt-r ofpipes,to betested fixing allapparatus and for cariylng
on t he I est iilg operat ions uil il t ire len$ h of pipes, specials and connec'
tions are finally passed by the ofrcer-in-charge.

6.3. Thelenglthto betested shall be provided withtwo blank flaoges

fastened on in thb usual ntanner by collar bands and boltr to the
end pipes or, ift6e 1srgta,. betested shall have a sluice valve s cacr
end. such blank flan*es mav be dispensed with.

Number of Depth,

skeins. mm.

(4) (5)

150
ltr 47

23s
21 5s

3L 55

aL 55

Wetght.

kg.

(6)

0'19

0.11

0.12

o.2t

0;24

o.27

t



6.d. ttre length ci pipc$ to bc tested shall first be filled in with
water from a higher section rrf pifas already laid or with 

"1"x6 
1ryater

crbtained from a service Qonnection well, tank or water course as

the qrotractor m.ty arranB,e, lvith the approval of the Executive

6.5. Before 1.he actual testing pressure is applied any air rvhich

has lqdged in ttre length ol pipes to be tested shall be got rid of, by

rrewlng on at ttre highest part of tire length of pipes a temporary

air Yalve or by opening a tempoftuy stop cock or by other ma.n$
ts the omcer in charge maY direcr.

6.6. The test pressure shall then be applied to tne tlgffr of piper

under test by means of a hand power hydraulic test pump. The

connection of the test pump to the lenglh of pipes shall either be

at the union connection provided at a blank flange or shall be at a
temporary stop cock or fountain connection as the ofrcer in charge

may in the circumstances direct.

6.7. For adual test proopdures paraEiraphs 6.5.1.to 6.6.3 of I.S
3l14-1965 shall aPPlY.

6.8. When a turned, and bored joint is found leaking or sweating,

the cemetrt filling of socket ppaco shall be removed by the contractor

and this space shall be filled with lead wool properly caulked or with
red lead as the offioer-in-chargp may direct.

6.9. When a lead joint is found to be sweating or leaking, the.

coatrattor shall again set up the lead ioint by caulking it with a caul-

kiag tool,aod a2Kg. hamrner.

6.9.1. When a flrnge joiot is fouod 0o be leaking, care shall be
tr&cn that in tightening up the flanges thc neighbouring joints aro

od sftcted.

6.9.2. When a screw joint,is found leaking, it shall be put right by
the contractor by putting a tighter coupling or by replacing the prpe

of which the screwed portich is fouod defedive or by caulking the
joint to the satisfaction of the officer'in-charge: If the gland of a

sluice valve is found to be leaking, the gland shall be tightened up

or repacked as required.

6.9.3. If the length of pipo line under the test is found to be satic

factory and no leaks or sweatings are found at the pipe joints or at
the joints of specials and cQnnections then this length of pipe line
and specials and connec:iong will be passed by the officer-in'charge.

6.9.4. But should any pipe joint, special or connertion be found
to sweat or leak, the contractor shall make good at his cost such

defective joint and the l':ngih of pipe line shall be again re'tested

by thc ofrcer in charge until all pipes, joints, specials and connections

ato found to be satisfactory.

7.0. FIat Curves.-.Plait spigot and sock€t cast iroo pipes pernrit

small bcnds to be made at joints without the uss of specials. Any
d,eviatioo, either in plan or devatlon of less than llf, shall usually

bc €tr€cted by laying the str4ight pipes rouod a flat cunre, of such

radlus that the milimum thickoess of lead at the face of the socket

chall oot be reduced below 6 rnm. or the opening between the spigot

and gocket increased beyond 12 mm. at any joint. A deviation of
about 2lo at each joint can be effected in this way. If the joiilts
ured are spigot and socket joiirts, the spigot shall be carefully centred

in the soc*et by one or more laps of white hempen spun yarn, suffi'
cioot yaro only being forced into the socket to leave a depth of lead

as shown in the table given above in this specificatioo. The proper

depth of each joint shall be tested before runoing the lead, by passing

*i,,pt"tuty to*d it a wooden'gauge notched out to the correct depth

oflead, the netch being held blose up against the face ofthe socket.

The pipes shall be.carefully lhid so that they shall trear properly on

their bed throughout ttreir whole length.
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8. Fixing accisso?ies to the pipe lne.-type plans and in eolilo
cases also detail plans, will be furnished to the contractor for fxlo3
specials, braoches, etc. Changes will at times be necessaty, tvhl&'
the work is in progress from type or detail plans to suit the locd '

conditions of the special fitting. The Contractor shall in all gutfi

cases, take timely instructionsfrom the Executive Engineer (or Sub.
Divisional Officer in charge of the work), aod conforur without delql, :.

to the local requirements of the particular fitting' in aocordanoe

with the orders given.

8.1. The following instructions are for gpneral comptiance in cqo.
nection with fitting accessories :-

(a) Fixing Sluic€ Valves.-The sluice valves to be fi5od q
the pipe lines shall be examined, cleaoed and placed in the positionr
to be indicated by the officer io chargp.

(i) The valves shall be placed on the pipe lioes in valve tptor .

constructed according to drawings which will be furnished to tlc
contractor. The depths at whcih the valve is to be laid shall be YariC
when necessary under the orders of the officer-in-charge. The dimcn
sionb of concrete and masonry shall also be varied when nece3srry

and on receipt of written orders from the officer-iu-chxge. '

(ii) As the pipes in some instances may be required to bo

fixed at a less depth than will permit the top of the valve spiadle being
below the level of the rozid (but this may only be in cases whoe thc
position of the valve is to one side of the metalled road) the wslb
of the valve bcx shall, in'such cases, be carried upto such heigh rs
may be ordered and the box shall have such covering as the ofrpor.
in-charge may direct.

(iii) The valve shall be supported in the valve box so that rb'
stress or strain occurs in the flange.or otherjoints ofthe valve.

(iv) The valve shall be carefully protected from lime or othor
dust by a suitable mat or gunny covering and the pit itself shell bc
cleared of lime, mortar and.other refuse.

(b) Fixitts Air Valves,_Air valves shall be fixed at the summitg

ef pipe lines. The air vah'e shall be either small orifice type or ldtjc
orifice type or of combinatiou of both (Double air valve) deperiditt
upon thc pressure involved. The air valves shall be tested hyd&iiitl.
cally to double the maximum working pressure.

(i) A galvanised iron pipe shall be takeo from the top of tlo
main pipe on which an air valve is to be fixed, to the side of the roal
where,a suitable site for tbe air valve has been selected by the Ofiit
incharnes.

(ii) Ihis galvanized pipe shall be laid and the air valve shall bc
0xed to the pipe line in such a way that air tending to accumulato

on the summit of the main will escape by a Sradually ascending gre.

dient from the main until it uhimately passes the air valve. fhc
air valve shall be fixed iu a suitable rnasonry pit for protection .a4d
care shall be taken that a suitable weep hole is provided for the escapo

of water which may pass the air valve with the escaping air.

(c) Fixing Scour lalve,-!^: all tte-r;e;sions on a main thcrt
shall be fixed a scour valves of diameter at least equal to half tDc

diametcr of the m.:in lrlus 25 mm, subject to a minimum of 75 tir
iodiametel, Thc scour value shall be fixed sothat the outletis lrdff
the underside ofthe rgain it is intended to scour and not frodlfffit
side as is frequentlY the case.

(i) The outlet shall lead to the nearest ditch or low place arid
special care shall be taken that the outlet is above ordinary flod
level. The parts of a scour connection shall be a branch opoaiafl
pointing downwards, a quarter be,nd, a straignt pieoe of pipe o sftllo
valve in a pit and the necessary length of straight pipes to carry tha
scour watir to a suitable ditch. From the point of dischirgc at
the main to the ditch there shall be without interruption a conti-
nuous downward gradient.
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.. (iil r" some cases wherc a suitable ditch is not available

sithln a reasonable distance of say 30 m, for part of thc straight'
pipqi after the scour vrilve shall be substituted two quarter bcndr

ro lhat the top of the second quarter bend is above flood level'

(iiD The second quarter bend shall be protected by a masonry

blocll

(lO) Plltat fouaralns.--these pillar fountains shall b: madc of
cast iron and shall be erected in the middle of a masonry platform
as shown in the drawing. The connections shall be made of cast
iron and shall be erected in the middle of a masonry plaftorm as
shown in the drawing. The connections shall be generally simila
to the connections for a wall tap fountain.

(ll) The cast iron pillar when erected shall be scrappad
cleaned and paintedwith three coats of the best white lead or zlne
paint of a dark state c ,lour,

(12) Th: spill water shall bo disposed of in a similar manner
that from the masonry wall tap fountains.

(g) lointing Galvanized lron Tubes and Fittilgs.--The excavatiotr
required for laying galvanized iron tubes shall bc done in the same
order and manner as described in the standard specification for
" Trench Works " Excavation and refilling "'

(i) Thetrenches forlaying grlvanized ironpipes shallnot
.rnlessotherwisespecified,exceed 30cm in width and 4J cm
in depth, but if a less width than 30 mm is excavated by the contractor,
he shall not be paid for more width than that actually excavated.

Tle deptb bowever oftb: trench excrvtcd shrll not be less than 45 cm.

(ii) Th: screw th-cads of tubgs and fittings shall be carefull
preservod from damage and before jcinting, they shall be cleaned and
smoared with red lead in best linseed oil. When straight galvanized

iron tubes are jointed, the coupling shall be scrwcd back on one tube

so that when the adJoining tube is screwed into lhe couplig or the
coupling is scrowed back on the second tube, both tubes shall abut

evenly on eachother. In cases where the joints require it, owing tg
slackness of screw threads, cotton threads, smeared with red lead may

be usod to make a water tight joint. Such procedure shall only by

allowed by the officer in-charge when he considors it necessary owing

to slackness of joints.

(iii) The Contractor shall not tap the coupling or screw the

ends olipipes in such a manner as will result in slackness of joints

whon screwed together'

(iv) Taps and dres shrll only be used by the contractor for

strightening screw threads which heve become bent or damaged and
shal-l not be used for turning off the threads so as to make them, slack

which procedure would result in a non-water tight joint'

(v) The schedule accompanying th: agreenl:nt will give the

"ppro*i.ut" 
quantities ofgalvanized iron tubes and fittings to be

ioin"O, but thrs quantity shall bc varicd by thi officcr incharge as

circumstancssorrequirementsofthewclkdemantlandthecontractor
,i"riu. bound to lay and joint suchless or greater quantiry of such

,"iva- niz"a tuUes and fittings at the ratc for so doing te.dcred by him

i"J ri tu. instructions in writings of the officer'incharge'

9. Repairs to Couting of Pipes-Lf damage is done to the coatlng

or 
"u.i-iion 

or steel pipes due to rh: contractors carelossness, the

i"a"g" tt 
"ff 

ue repaired at the contractors expensc' under the orders

of the Executive Engineet''

9.1. When pipes are received on the work spot with the coating of

^;; 
iltrh'; Lmpotition damaged, is broken off in patches' the

;i"06[r:inctrarge of the works shall have the patches recoat€d

,,inU-errr, Smifi's composition before the pipes are laid in the

trench.

(iv) The above remarks will be modified to the extent that

raocliooed plans show other arrangemeots.

(d) Ftxine Refiux valve '-These shall be fixed at the positions

rhownintheplansor pcintedout bythe officerin charge' As a rule

thcy will be fixed on the rising main and near the pumping station'

(i) Iu cases where there are long lengths of ascending mains'

rcdux valves will be suitably fixed at positions on these mains so as

to avoid loss of water from the mains in the veDt of a burst on the

long asoending mains, which would otherwise occur if ref,ux valve

rthc not' fixed.

(cl Fixins Eydrants.-The position of the hydrants will ,be

rhown on the plan of the distribution mains.

(i) A 60 mm branch pipe shall be taken from the distribution

main and laid to the side of the road.

(ii) Oo this branch there shall be a sluice valve in a pit and

thc omtiuuation of the branch shall be connected by a flange joint

to a cast iron hydrant pillar provided with a standard hose connec'

lon oo tho side of the pillar facing the centre of the road'

(, Fixhg Fountains,-The fountains to be errected may be of the

I olbwing descriPtions.

(l) Walt tap or masonry pillar funtairone type of which ig

descrlbed bclow.

(2, Cast'iron Pillar fountain'

Wall tap fountains.-The fountains shall be as shown in thc

drawingwhichwillbefurnishedtothecontracter.Fromthemain,
a S0 mm galvanised iron pipe shall be taker to the side 

. 
of the streot,

io tUi.it" ."l.cted by the officer in-charge according tothe sanctioned

plan of the distribution sYstem.

(3) At the end of this branch pipe there shall be 50mm x 30mrn

reducing coupling and the.r a 30 mm stop cock in a masonry pit
prqUCtO with a cast-iron cover, the top of which shall be at ground

bwl.'
. (4) From the stop cock a 50 mm galvanized pipe shall be

taken as iar as the first 20 mm tap connection as shown in the drawing.

(5) The mas.onry shall consist of a pillar of brick in surki

mbrtar with a stone cap and a platform of surki concrete plastered

with cemeot mortar.

(6) The platform shall be surrounded by a retaining wall of

brick on edge and shafl slope to a draio running along side the pillar'

. (i) The outlct ofthis drain shall be provided with a l0 cm x l0

.- o"iiog of wrought iron bars 6 mm diameter and 12 mm apart

;?ho siill waters shall be conveved bv a 50 mm galvanized pipe

6'.inu-r.i*r, open drain. In the case a sew€r being available, the

;;.,il shali be a 100 mm stoneware dpe through a 100 mm

;;htt trap a(ioining the retaining wall of platform'

(8) When a suitable paddy field or a natural water course

i 
"r.ii.Uf" 

within 30 m of a fountain the 50 mm galvanized pipe

outlct cUarr be extended to discharge into this field or water course.

i t , In case where neither an open drain, sewer nor a natural

*, *rrt" is available to receive the spill water from a fountain,the

il;;;; J"ll be led into a filter well or trench accordins to tvpc

r esigo.

9.2. A quantity of this composition witl be obtained withthe piper'

rur"'"oi-ilti i"nt shall first be heated to 20oo c to 26(P C

i; Jr;;i. iron cauldron and then applied while hot to tlrc

patches requiring recoating'
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9.3. Care shali be taken when jointing pipes that the caulking tool
or hammer shall not injure the coaring on any pipe, but in the event
of such coating being injured, fresh composition as specified above
shall be applied to the injured pipe before the trench is refilled.

9.4. Special care is required in tayrng steel pipes to see that injured
ccatings are replaced with fresh composition as specified, befcre the
pipes are laid in the trenches and also before filling of the trenches
is ordered,

9.5. When a stcel pipe line is to be laid, th: officer-incherge will
inspect the soil discloscd by the excavation of tha trenches and if the
samc shlll appoar to be swlmpy or otbrrwise water-logg€d or to
contain deletcrious earth or salts h: shall direct the contractor to

. protecttheparticular length of stqlpipetobe laidinasuspicious
site, by flrst painting th: steel pipe, before laying, with composition
as speciffed and th:n wrappihg round the pipe a length of jute cloth in
the form of a bandage, so thxt rhis cloth will stick to the composition
which has been freshly applied.

9.6. The outside of the jutb cloth shlll then be coated with compo-
sition a,nil th: placcs wh:re this operation is carried out shalf be
reccrded on th: plan of the,pipe lines for future reference and for
examination after ths pipe has been one or two years in situ. The
rate to be paid for this extra wrrk and its speciflcation wilt be decided
by the Executive Engineer before the work is started.

9.7. In cases where a supply of Angus Smith's composition is not
available and if other asphalt paint or tar varnish is not specified, the
following composition shall be used:

One part coal tar.

Three parts Burgundy pitch or Asphatt.

Five per cent linseed oil.

9.8. Thetarshatl be placedina cauldronand boited untilthe nap-
tha in it hrs b:en evaprratod which will occur in a few minutes.

9.8.1. The pitch or asphalt strall be broken into pieces, of the
size ofan egg, anl shrll be gradualy added to morten tar and stirred
until the asphllt is dissolved iu the tar.

9.9. Thelinseed oilshrllthen beaddedandwellstirred into the
mixture and hgated until the tomperature is suflciently high.

lo.Paynrcnt,--Th; basi, of peyment will be deflred in the schedule
item description of work to b: ctone, and shall be for executing work
in acctrdance with this speciflcation, modifl:d as maybe n"""rru.y
by an addendum speciffcation.

. (a) Catttns pipes. -:Ih9 cost of cuttiqg off the eods of pipos
damaged and ths ccst of cuttingsound pipos whicn it may Ue odory
to do in ordor to lay down branches, bonds, valves or othorspocials
in anv particular position,-sharlbe paid for ai th. tooaur ,"t 

"d;Jirgto the sire of tha pipo which it msy be aeoossary to cut. pipes
damaged in transit shall not have their damagei portions cut offtitl they aro actuarty roquired fdr *" at b""dr;i-; or other specials.It ig of course impcssible to stltc the ournbor of each descripiion oipipe which may require tr bei cut tenderors wiil berr this in miod
whon gntoring rates frr cutting viz., that the rates are to be irrosp,ectilo
of thn ouobcr to be cut.

\bl toors of Bends.:fho net length, measured on the curve,
rhall be takcn as the lc.grh to b" paid for and the rate shall be the
88m€ as for plain pipes.

20s

_ (d) Laylng tapers. -The net longth will be paid for at the rat6for plain- pipes of the larger diameter of taper. For exampte a tape,
of l.2m in length,350 mm x 300 mm. will be paid for as 1.2 moi
3.i0 mm plain pipe.

(e) Loying Collars. ..Tho paymnt for laying a collar will br
calculated as three times the rate for laying a plaii p;pu of the same
dimension.

Norss.

Rate o! Progress.-Excuulj1on, laying, jointing, fixing of brancheg
specials, otc., testing and refiling shourd bL car.iii on in a systematii
order, so as to avoid having a lerger trench cpeneJ at one tim€ tha.,ls ne@ssary.

, The " Rate of progress " to be entered in the agreement courd bb
fixed on the following basis which is a reasonablJ turnout .i;;*-,
where work can be proceeded with, at say three o. -o." f".t, of-t-iJpipe line system at one time, or on such other basis as'thc rxecu-
tive Engineer may find the circumstances demand.

100 m per day for pipes 350 mm to 450 mm diamerer.

150 m per day for pipes 300 mm to 350 mm diameter.

200 m per day for pipes 200 mm to 250 mm diameter.

275 m pq day for pipes 65 mm to 150 mm diameter.

, The Contractor may be allowed one day for each fountain to bg
fixed in addition to the timo fixed in the frecoeding statment.

This rate should include excavation of trenches, layingand3ointing
fixing of branches and specials, testing and refilling of trenches.

SPECIFICATION No.99.

I. CoNvNyINcE, LAYING AT\'D JoINING sToNEwARE PIPESFoR SEWBRST AND rIXiNc ACCESSCRIES.

1.1, fteceipts,Transport and custody ol matetials._
(a, Contractot taking receipt _.The Contractor shall unload

the pipes from the railway.wago^ns or rake delivery of tfre pipes-wteli
they aro sracked as may be defined in the tender notice. tn eithei
case, he shall be respcnsible thereafter for the ,ar" custoar oi-iiepipes till the pipe line is taid and back-filled to the satisfaction oftho Execu:ive Engineer. He shnll acccrdingly verify the *"di;;;
of the Pipes on rec:ipt, and note , in the railwiy reeiflt 

^ry 
Uir"t"gf

or cracks, to enable recovery treing made froru the suppliers of thcrailway company where such is provided for under tt" 
"ondiiioisof purchase and delivery otherwise the contractor *ill b""or;-ii;;;

for_demage pipes subsoquently discoverod, If the articles aresopacked as to re,rder the examination difficult or impossiure auiiiitaking delivery, the contractor shall at once inform the e*u"utiri
Engineer of the sub Divisional officer and obtain written instruct-ioo
thorooD.

(i) If intermeCiate storage of the pipes is required to be doneafter receipt by rail and prior to laying, the site where they are to be
stacked will be defined in the tender notice, and the contractor willfix his tender rate to include the double 

"rnu.yur"" and stacking.

Note, -'rn the case of departme,tar exec.rtion of the work urtder
this clause, the dopartmental subordinate will take similar precaud;
in verifying when hc takes delivery of the pipes.

(D) Store sheds shall be provided as n@essary by the contractor
at his own expense, to enable safe custody of valves, smali storei
ets., until they are wanted on the work.

(c) Laytng of Branches.-supposi ng a cast iron branch to be
say, a 3(X) mm X 80 mm branch the net lergth of 30 mm piece (l mwill be paid for at the rate for laling a similar lcngth of 300 mm plain
rPipoand

[rom tho
the branch part, at tho net length measured
outsido of the 30 mm pipe.

for the80 mm pipe

,
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(c) Staciring shall bc done in I neat and orderly manner to facilltato

ctrcck and c-runting and tc avlid damage to the pipes'

(d) Conveya:ice t3 work site and stacking and laying along

trerJihltlb"doaei:ramannert-lclusc the mirlimum of incon'

"uii** 
to tramc and the public and to a programne approved by the

il;ii;" E,gineer. Pipes shall not be durnpeT from carts,,but shall be

unloailed by hand, singly with care'

(e) Responsibility for damage to materials' -Any pipes' specials

o, ot#, utii"tes whicii sirall have been handed over to the contractor

" 
g;d ;"iaitioo and wlrich thereaftor become damaged before

"n[r "i 
after, bcing placel in the work, shall be paid for by tte

contractor at the rote originally paid for such articles plus 10 per

""it 
io excess of srrcll rate' In the case of damage to any other

article than stoneware oipe or speoial, the Euginer shall be tho

;;i;il;;'"h"ther the dameged article can E *d uscfullv on thc

"rif "iO, 
if not' the cont;tor shall pay the actual cost of thc

il-.ug.a-L.ii.r" at 'he :i:e 21us 10 per cent to cover departocoteJ

8od othor clr3rgcs.

2 Triai rtttint:'Cl:uing-Lowering''Cra$ed --pipes-wbether 
at

tte- ,octet or ii ttre- body shall be rejecte!' All stoneware pipes

riould U" ""t"frlly 
fitted together on the surface of ground to ensure

;;r.*; fit before'thev are l'owered'then barrels' spigots and sockets

;*rilr, "r"nrrlj"tt"E 
o and.brushed, if oeoossary and lowerec by

hand to the bottom of trench'

3. Laying. ''The pipes shall be carefully laid to the alignmort'

f"r"f, 
"iO 

-gr"dients 
shown on the plans and sections, and grolt qar'e

,Uff U",ot"o ,o prevent any sand, earth or other matter from entering

ti"'ptp.t Ortfng hying' As it is not permitt€d to rectifv errors of
-JmO"'U, 

packins up underneath with earth, care should be takon

i;;;;id 
"nJslight 

sqapins, if necessary' done to bring to grade'

fno pipes betwocn manholes shall be laid truly' in straigbt lines'

*itlo"i vertical or horizontal undulations'

3.l.Allinvertsshallbelaidfromsightrailsfixedatthetruelevels,
*iii-r.** boning rods. T,he sight rails and boning rods shall be

pi"rrloa, fixed and maintained by the contractor at his own expense.

3.2. The pipes shall be laid sockets facing up the gradient' beginning

at-iie rowei end, and with the sockets resting in the socket holes

Lii" ,f,. tronch bottom, vide standard spocification for "Trench

iir[-B**"u,ion 4nd reElling ". Each pipo shall be laid singlv

il-;; pipe shall be laid uotil the tre,ch has been excavated to its
iirir.OO"ptt for a distance of twenty metres in front of the pipe to be

laid.

J,3. N-r pipes of any description shall be covered until they have

treen passed by the Executive Engineer'

4. Jointing. .In each jont a gasket of tarred yarn shall be

^^**.a ,our,a thc Joi..t, airtl inserted in it by means of suitable roint-

i;;;ir. illore skcins of varn shall be addcd ,and well " rammed

;;;;. The y.rrn will be moistcned to avoid absorbirg ratcr ficm
;;"'*i"".f cemc,t and mortar of neat standard specificaticn. Port-

iu"oi ".r".", 
s ?rall bc filled it as per table 6'l '2'4 ' oI l'S ' 4127 11967 '

4.1 . J:inting of pipe shall be done as per I'S' 4ln lD67 prragraph 6

4.2. The objoct of th': ysrn is to ccntre the spigot of one pipe within

tt e ,o.t.t of thc other, ar}d to prevent the jointing the mortar penet-

rutiogi*i;" thc pipe, where it,miglrtset and interfere withthe

ow of liquid'

4.3. The cement for the joint shall bc of a type not liable to con'

traction on setting" This property shall be tested by the Exeutive

Bngtn..t b:itr:e tllt cetnent is useC'

4.4. The cemcnt shall be slightly trtoistened, ald cn io eCcottt

must be soft, or sloppy, and sbell be carefully inserted by hand

into rh?joint, special care being required with the unrlernealh

portionofth.;oint.Wh?nthecsm:nthasb:onir.rserted'itshall
Le punched oi caulked into the joint w;th wooden caulking tools'

ut d ,ot. cem?nt shall be added unril thb space of the joint haS

b:enfilled complctetywilh t Eh ly crulked c'me' t' Noffllel of

cernent shall b: added.

4.5. The ioside of each pipe shall be carefully wiped on wl't a

,op ot scraper, sufrcieotly long to pass 
1Yo 

joiots, from the end of

the pipe and aoy projecting cement shall be removed'

4.6. All pipes entering man holes should be set in cement moflal

1:3 and a completely water tight junction effected'

5. Testing.-lesting pipes shall be done wholly at the cootractors

expense inclusive'of applratus, privision ofwater' etc'

5.1. After the cem:nt has had time to set' the pipe shall be tested

inlcngthsbetweenmanholesinthefollowingmannerinthelorrest
i"r,nJt. a plug shall be inserted iu the pipe' The disc in the pipe

oi in opp.i rniohol. shall be fitted with a filling pipe with a 
'lghtungG rcnA and air cock. The length of pipes shall then be filled with

waier by means of the pipe connectioo ol the upper disc' The air cock

otr tne upp"r disc shall be be kept open while thepipe line is being

filled, to perm.t of rh: escape of air. When the prpes lave Seen

ntf".f *itt water, and air excluded, thbair cock shall be shut and

water shall be pcured into a conical " oller " attached to the testing

*antrogpipeofthediscil1theuppermanholeuntilwaterremains
in tle mtei. ihe testing or filling pipe shall then be raised and fastened

* ,n", the hoight of the surface of water io the " filler " above the

iin rt of tt , pipe is 8 m which will be usual test pressure for stone*are

PiPe ioints.

5.2. The test will be for au hour or such loog9r period as may be

setty tue Executive Engineer. Ifthe water level does not fall morc

iian'rZ Bm in a leogth of 90 m, the test may be considered satis'

faptory.

5.3. Il is found that certain pipe joints are leaking, the water shall

be run off ood joints recaulked with cement, and in troublesome cases

ir orJora by the Executive Engineer, thc pipe and the joint shall bi:

..."r"c in fine cbment concrete (12t4.) at least 10 cm thick, at the

c:ntractors' expense'

6. llse o! concrete bed cover--Wherc ordered by the Executivc

Engineer during progress of thework and in the cnses cited under

[ii J"or" peyment will be made for concrete at the relevant agree.

,*t..t'.cut"drateorintheabsenceofsuchtate,ataratetobe
n,.iO f, writing by the Executive Engineer, prior to execution.ofthe

work' 
,,' or whete tho6.1. Where the depth of the trench is over 4'5 I

soili. treacherous,of where ordersarc giveo by the Executive Eogi-

oL. ,o this effect, the pipes shall be laid-on a bod of concretq 15 cm

,rri"t. a. sDace forrtrlking thejoints shall be left inthe concrete under

"li, 
.*t.t, aod this shall be subsaqueotly filled in with c,ncrete.

6.2. After the joints and pipes have becn proved to be water tight,

tfr"V rlniiU, Urded in concrete to the cxtat of ooe half of the eaternal

diaqeter of the pipes, the ccncrote beiog made to slope away towards

ti.iiO., of the foundation already laid, as shown oo the detailed

drawings which will be given'

6.3. Where sewers are less than 1.2 m of cover at placrs of hcavl'

trafrg thcy shall be suffouoded with 15 gm of concrete, ifdirectel
tLc Ereutive Eagineer.

t.
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1 . Layng and fixing bends, lraps, Ys and other specials.

7.1. In fixing bends, care shall be taken to see that the axis of tte
bend is truly vertical or horizontal as the case.may be and t[rat
the spigot of the bend is '.well in" the socket of the pipe with which a
joint has to be formed. In the case of ordinary traps and gully
traps they shall be so fixed that the vertical axis is truly verrical
and the axis of the discharge of part of tho trap is truly ia line
which it makes a connection. The fixing of bonds, traps and other
specials out of line and level, shall aot be passed, and the contractor
shall be called on to replace such faulty work at his oivn o(pcns€.

7.2. 'I\e net length of the bond measured on the curve shall be
takeo as the length to be paid for, and the rato shallbe rb€ samo rate,
as for straight Pipes.

7.3. Y Junctions for hous drains will be fix6d with tho branc6
cantod up above the horizontal at the angle corrcponding to tho
gradientofthehouse connoctioo,andsothat the flow from thebranch
will enter in the direction of flow of the sewer.

7.4. No cxtra paym€ot will bG mado for laying and jointing
Ytg orrer the agrecment rate for straight pip€s.

SPECIFICATION No. Iffi.

1. CoNsrnucrloN o8 MANHoI,ES rLUrtII TANI(S AND oTHER
MASONRy WdKS ON SBWERS.

ff.B. *Wren the work to bc done is cxtensive, separate specif -
cations should be prepared for each type of masonry work on the
sewer and detail plans preparcd for each strucrure.

1.1. The masonry work shall be built in the sewer trcnch a+
such place and to such level as is shown on tlf plsns suppttedto th:
contractor, or at such place and level as may'be instructCd by the
Executive Enginecr during progress of the work. The work shal be
executed to the type design or other design spocified/modified as
maybe necessary duringprogress.of the work to suit local oqrdition
and which modifications shall H carried out into plans and fumirbod
to tbe contractor with written instructions as authority for the
ideviation.

2. All materials and workmanship shall comply with the rolcvant
fiandard specifications for the ctass of work shown on the plans.
Where the designs or addendum specificatiorts do not dcfino th€
;lass of mortar in which tbe masonry is to be built, '' sjtaridard spccifi-
:ation lime mortar 1:2 shall be qnderstood to appty.

3. For detailed instructioOs regrrding covers for manholes,
lush tanks, etc., relevant paras ip I.S. 17:611967 shalt apply.

a. att pipes and step irons, of tyle the specified shall be bullt
in while tho walls are being constructrid and fixed in ocqremt mortar
l:].
i S. Unto, otherwise spocified or otdered, in the case of maoholc

ubon pipe sewers the channels shr[ bq formed ofhalfround glajd
.ion"rr* cbhnnels bedded in sandard cpooifio.tiotr.oolmt mrtrr
l!3, dnd th:y shall be shaped to ft the$ndsof tho sewer accrratcly.
VYhere prssible, there shall be a fall of not Iess than 40 mm to the
irtrrertineech manhcle. Inthecaseofmanhblgsupon brick sewe6,

inverts shall be of brick work and'prepcr.grooves shdlbo formed,
if by the Executive Engirer, to enable a dam for Eushing

other purposes to be forrned iD the $Gw€rs at any time.

All pipes entering a manhole shall be relieved of pressure
having an a:rch turned o1,Er th€m in the brick work.

lZ. Thu manholes into which flushing tanks discbarge shal be
prfvided with vent shafts toallow an inflow of fresh air to follow
ob nusn.

I

I

8. Tho designs furnished to the contractor will describe whethcr
the flush tank is to be equipped with automatic syphon or otler
water-supply arangBment. Ifsupplyisobtained by a pipeconnection
to a municipal main, tbeir such connection shall be provided with a
stop cock in a suitable chamber with a surface box, and a discon-
noction gully shall bo 6xed to prevent ingress of sewer air to the water
main.

9. Payment will either be for each masonry work complete to
th€ plan furnished together with art necessary accessories which wirl
in most casas bc dotailcd, or for separate classes of work at unit
r8tcs.

SPECIFICATION NO, 1OI.

l. ColwrtuctroN oF opEN DRArNs.-
l. I The open drains shall be of such size as shall be specified in

the schedule and laid to such gradient and in such locations 
"r ."ybe shown in thc relevent plans or ordered in writing by the Executive

Enginoer. ltlcy snall bo constructed to typc design as ,fro*n i,
the drawlng encloscd for sizes 150 mm. 200 mm. 3fl) mm. qOO mm.
500 mm. 6fi) mm. 800 mm. and 1,000 mm.

1.1.1. The length of covered portion of an open drain should ba
redued to a minim ,m, but where covering is necessary, it shall be
made of the bcst rnatqial of the class shown on the plan or specified.

2. Earth work shall be done in accordance with the standard
spciflcation for "Trench work excavation and reffling,'.

3. Thc @trcrete shall bc standard specification .. Br<;ken stonein lime mortar, unless otherwise specified".

4. The matnnry shall be standard specification ..Brick in limo
moltaf'unless stone masor[y or other masonty is specirietl. If the
work to be doneis extensive such as municioal dralns and when so
specified in the tender notioe, bricks specially moulded to *uit"tt"
sizo aad shape for the in'ert shar be burnt and suppried. For smari
hng[hs of drain such as for draining house and om." *rnpouoAs,
the ordinary size bricks of quality conforming to standard
spccification may bo used and cut to .the shape of th€
invert. If stonemasonry is speified to be used then this specincation
will be supplemarted by an addendum speiffcation describing tho
type of, bamrner or chiscl drressing, joint widths, class of stone io be
used, ctc.

5. The plastering shall be standard specification ..plastering 
with

@mentmortar I :3,20 mm.'thick.

6. llhe oval fotm of drain shall be obtained ia the masonry and
also in thc plaster by thC use of wooden templates of convlnieri
Ieogths. Thesc tcmplatlsshall be shaped, white washed or oiled to
prwdrt the nortar rdhfriag 0o thcm.

7. Tho ctmmt plastcri4 and masonry shall be kept wet and
protoctod 6oln the weathor arid from damage traffic for at leasi
thre wro&r.

8. Unless oth€rwiso sp€cified, the unit rate shall be per I0 m of
drain completely built io place inclusive of removal of surplus earth
as may be specified, and with earthen slopes above d,rain dressed
in conformfioo to plari or as may be ordered. In this case, th"
quantities of earth work shown on the sanitary departnrent
type plans rcferred to above whicb are lbr ground level ai top of
drain shall ,not apply.

8.1. If, however, as io municipal open drains and elsewhere
may $6 specifled or ordered, it bccomes oeoessa.ry to raise the siles
ofthesp tlpe design drains to road level, then the tender notico w ji
call for uoit rates for coocre&, milxxuy, ptastering aod cartU woi

t
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NOTES:
I. ALL DIMENSIONS IN TYPE PLANS ARE 14 CM.
2. PLA$IERING IN CEMENT MORTAR I:3, 20 MM

THICK.
3. L.C. CONCRETE BROKBN STONE IN [-IME

MOR.TAR USING ,10 MM BROKBN STONE OR
BRICK IELLY.

4. 5 BRIOI( WORK TN STANDARD SPECIFICATION
ON LIME MORTAR.

5. SIDE WALIS OF DRAIN TO BE RAISED ABOVE
MINIMUM HEIGHT SHOWN IN TYPE PLANS TO
SUIT GROUND LEVEI.S. IN SUCH CASES SIDE

@su=cnau
WAIJLS TO BE PESI6NED AS RETAINING IVALI.,S
lO nSS$f, etu(*rH PRESSURE WIIERE NECE$
SARY.

COMPUTING DISCHARGE.
ADOPT MANNTNGS FORMULA V lgNR 2/8 S !/2.

WHERE v
N

R

VELOCITY OF FLOW IN MTS PER SC'
@EFFIENT OF RUGOSITY (ADOPT
VA;LUE OF O.OI35 FOR SMOOTTI PLASTE.
RED BRICK OR STONE MASONRY.
TTYDRAULrc MEAN RADIUS IN M'

HYDRAULIC GRADIBNT.s

TYPE DESIGN FOR OPEN DRAINS
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defining methoJ ofdreesing slopel if any above the draio and disposal
of surplus earth and pryr4:nt will then be mr'<le on m:asurc d qurn
tities of tho rcheduled classes of flnished work at unit ratcs.

8.2. Cover slabs, where essential, will usually be a separte sohedule
ftco' 

i

spnirhtceuoN No.to2. i

Frxrxo AND prJuuprNi op sANTTARy prTrrNo rN 
I

, CcvF,NMBNT BuuDINos.
Geruralz. i

1. Any plan hereinaf,ter referred to shall meao a plan supplied to
or made accessible to teoalerers or the selected contractor by thc
Bxecutive Engineer or other Governmmt offioer incharge of thc
work dopicting either a plan or elcvation of the building in which
the saoitary flttings are to be f,xed, a plan of the sitc in which
b'rildiogs arc situatod, a plao or description of any individual fitting
or aoy other plan neoossary to explain tho work which is
required to be executeal. Wherever the contractor is hereinafter
roferreil to in this spscification, it shall mcan the contractor who has
boon seloded for tho supply aud erection or for the crection only
of tho sanitary Attings.

2. The appcximato position of all the saoitary fittiogB will bc
thowu ontho plans and tho cootractor shall boresposniblcfor asccr
taining on the work spot fron the Erecutive Enginocr or other
officer-io+hatgo, the cxad position wherp each fltting is to bo ffxed
boforo carrytog out tho work

3. A soil pipc is tho pipc which crnvays tho dischergo of a watcr
closot, bsd-pao washcr or slop sink. from the trap of the fritting to
bo semcr lbelow grouoil lcnpl.

3.t. A wrsto pipc io thc pipo which crnveys tho 'discharge of e
siok. lavatory brsio, batb or sioilar fitting from ths 'latter to tho
gu[y trap at ground lowl.

3.2. Ao anti*lryhooago pipo ig a pipo providcd to vcotilatc bransh
soil pipcs, waste pipes and traps eod to prevent loss of watcr soal io
trapg b, the suctiou produccd by tbo f,ow of watcr dowoh soil pipo
or)rrsto PIPo.!

3'3. The approximate posltioo of scil pipes, waslel pipes, anti-
syphooage pipes, wntilating pipos. drain pipe,e, otc. will be indicatod
on tbo lplaos but the omission of aoylipe on ary plan shall oot rclcasc
the ccntractor from his obligetion to supply and fix without additiona
plymrot such pipos as aro npcEBsry to drain aod veotilato tho Etting
cooasrnedsatisfactorilyaodio accrrdaocs with the gooeral provision
:of tils't $oc{0cation.

3.4. A trap is a bend or depression io a fi tting, pipe or drain, which
rcmrins c)ortaotly full of liquid this sluttingl off air, connection
betrtou tbc pcrtions of tho pips of ldraio on oppcaitc sidcc of th;
afrp.

4. A saaitary 0ttiog rhall include a water closet,lbcd pao washer
dop dok, laboratoly sink, ordioary sink, wasb basin, bath urinat
floor trap, syphon $rap, f,ush tank, watcr taok, showcr bath, watcf,
tao hydrant or anyl similar 0tting to which a supply of watcr is made
or froo'lwhich wator, sullsgp ior sewage has to be draircd.

5. In thosc cases whero a lump rum is callcd for ln the tonda nottce
f or supply and firing ia placa complcto of a sanltary frttlng lncluslrc
of all accosgories. then whether or not thcspcc{ficationlr aaaonpanlcd
by a schetlule of guaotldos F€pafcd by thc Excttive Engincr for
cstimrtiag purDoses ehorlng'lhe matorlal of manufacture, l€ogth,
sizoc and nuobcrc of soil pipg, wastopipcs,ventilatlog pipes,branches
Junctlons,traps, brass rockots,trass thlmbles, wipetl jolnts, galvaelsed
lron plpes, sockeb, runnlng iolntq benilr, gtopcoclis, cleaningeyes,
riro domx, gullios, stonoparo pipes, etc., the contractor shall satisfy
himsell thrt suff,:ient prohion hrs b:en mtde for the proper
r*ution o? tho rurh and ehall provide aad fix without ary

additional paymcnts aoy ruch articlcs or materialr which ma
have been omitted from the sshedutc aad arc ncoc$ary for thc
properfiringofthefittingor foritsdrainago and vqrtilation in a

ratirfactory flraoner or in rocordanoe with any tgneral provision of
this spccification.

5.1. In crges \f,herc the unit ratcs; as dcEnod , theltqrdar notioo
are on basis of paymcnt for individual parts ofa fitting. thco extras
and omissions oo estimatc guaotitics shall be dcalt witb as providod
for io thc "General Conditions of Contract". :

6. The contractors tender prices ehall include all jointmg materiat,
copper, galvanised iron, or other nails. tacks and secr€wsi woodeo
and lead wedges, wallhooks, lead collars aod all olher matcrials and
labour nocessary to makc thc coastruction pcrfcct and complete, fot
both cases referred to io clausc 5 abovc, unless othorwisc defloed in

the schedule of specificatioor.

7. The whole of the work shall pa.sr e tcst conductcd at thc contraq
torscxpense,atsuchtimo and in guch manner ag the'Executiw
Enginecr shall direct.

8. All dimensions for pipes shall be olear internal dimensions.
Sanitary fitting unlcss otherwise specificd shall comply wilh the follo
wing specifications (Clauscs 9 to 14).

Nore.-tt is impcrtrnt tbat contraclorc should submit illustration
of the fittincB offered and give the manufactuter's names.

9. Baths shall bc of cast iron, poroelatn cnamellcd inside. fhe
wagte outlcts ehall not be lcss than 50 mm. in diameter with brass
caps and lining for connection to lead pipe and shall be fitted wilh
waste plugs of wlcanite. The tape shall be sctcw down pillar taps

of not less than 30 mm. in size and shall be fitted in the roll ol lxe
bath. Baths should be propcrMtrapped and waslc oioes should be
of the same diameter as the wastc fttings, e.g., 5 cm. Iegs shoultl
be dctachoble and the bottom of thc bath should slope to the oufler.

10. \trash basins shoutd be of white glazcd oartheoware. The
top of the wash basin shall be at a hcight of 80 cm. from the 0oor
lcvel. Overf,ows should bc of the open type c.apable of being 'casly

cleened. Thc'l waste outlet shculd not be less lhan 40[rrm. in ora-

mcter with yulcanltc plugs securcly attached to the basin by means
of a chain,'\ untess a standing waste or other typc of s"ste ls specified
by ' the Executive Engineer. The supply of taps should not be less

thao 10 mm. diameter. The wastc fittings should be povided witb
unions for coonection to lead any othcr surtable plpe. Basins shall
be fixed on approved cast iron framcs or brackets.

ll. Siatr shall ber,c,f heaw, white glazcd earthenwarc 0xe- on
cast iron framel or brackcts. They shall bo provided with boaw
brass waste, fittings not less than50mm, iodiameterfittedwith vut.
caniteplugs securly attachedbymeanslof a brass'Ichain. unless a

stending wastc or other type of wastcf, ilspcifcd by the Exocutirrc
Eogin::r. The wrste fittings shallbe fittod with uoioo for oonnoction

to'leed auy othor suitable pipes. The wastc ftting shall be of glazed

errtboo ware as por I.S. $71-1963-Para 13,2.2.3. Overuows
where provideil, shall be accessible for clcaning purposcs.

tlrinals-1.a) Bowl Urlnals.-Shall be of eathern were glazcd.
Cotourfof-urinals shall be specifed in the-tender schedule. Thesc
shall be of ooE piece coustrustion. Each udoals shall bo provided
with nct less thao twol,fixing holes oo cach sldo havlag a mlnimum
diam:ter of 5.5 mm. JAt the bottombf the urinal an outlct horn for
connoctlng to thc trap and an outlet pipc shalt be provided. The
extcriorl of the outlct born shall not be glazed and the surfacc sha rl
bc lprovliled with grooves at right angles to the axis or ourlet to faci.
!itrte firiog thr o:tlet Dips'with cement or suitatrte btnding matorial,
The insiile surface ofthe urinal shall be regular and smooththroughout
to ensure eficient flushing. The bottom ofpao shall havc sufrciont
slope fiom thc front towards the out let such that thero is efrcieot
drainingof the urinal
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Ftxlng.-Urioals shall be 6xed in position as shown in figure by
usiag woodeo-plugs of sizc 50 mm. x 50 mm. at base tapering to
4f mn. x 40 mo. at the top aod of length 50 mm. These plu8s shall
b: Ets:l in wrll in C.M. 1;:3 (l cement :3 saod) Each urinal shall be
crnoeoted to 32 mm. dia galvaoiscd mild st€el waste pipe or P.V.C.
pipe which shall discharge into tho channel or a floor trap.

The urioal prrtiticn shall bo of R.C.C. with guitable finish or
mlrble slab anil shalllbe fixed with ( U ) clamps madc up of non-
rusting matcrial and shall be fixed as shown in figure.

ll. (b, Squd@ Pr4re.-Squasing plate sball be of one piece

ougtructioo. .Eac[ urioat ehall havo ao integral longitudinal ffrshing

FLOO|R

pipeof suitable tlDe which can be connected to the f,wh pips. Tho
integral Eushing type shalt be conaected to the sump by thloo 13 mm.
diameter holes.

Fllxrqr.-The top edge of tho squatting platc shall be f,ush wlth
tho fioished flcor level adjacent to it. It ghalt be emboddod on r
layer of 25 mn. tbick ceneat mcrtar I : 8 laid ovet a bed of coooot
ccocretell : 5 : 10.(l ceasot l 5 flao sand : l0 graded stonolbrick
aggregate 20 ou. nomioal size). Therc ehall bo 100 mm. dia glezoC

earthen warc or Ifitreots Chioa channdr.iu rOcc-t0ed rith ltop aod
out let piecos suitably !fixod lo [tho f,oc ln T,Ccnont mortar I r ]
and joint ffnlshcd with whlte ocrent.
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t2, Closas,4loset pans shall be of carthero warc, Glazed

imide and out side exaept sqatting pnr which shall be 61i unglazed
.outside. Colour of wator closots will bo spcified in the tender

'scbedule. The back of tbe pan shall be as near vertical as possiblc

40 prevent fouling. Tho arca of water shall be largo and the depth

.of seal shall not be tess than 50 mm. The f,ushing rim in c'embination
,,with tho form of th€ basin shall be such as to eosure a perfcct cleaning

.ofthe basin and trap at ov€ry flush. Tho pan slrall be provided with a
*mall after flush chamber to ensurg proper sealing of the trap after
,each flush. In the case of water closets all basins shall be fitted

with cxtended lugs for the attachment of a suitable seat. The

lVaterCloset pan shallbe sunk into the floor and embeded in a cusbion

of averagp 15 cm of brick jelly srcrote in lime mortar 1:2' Tho

,€oocroto shall be left below the top level of the pan so as to allow
for flooring and its bed concrcte. Tho floor should be suitably

.slopcd so that the waste watoris drained in to thc P&tr,
:Vent holes shall bo plaed and so oo$tructedasto avoid internal
,soiling and choking. The closet outletd shall be unglazed on the

outsid-e for a distance of 50mm, on ]5mm. and shall be suffoiently

'longtoensurothe makiogof a good ooment joint' Ftush pipec-

.+bell conform to I.S. 77't-1071 para 3'2 and 4'3 and 4'3'

"The dirnoosions of wator closots and Equattiag pans shsll bc as por

!5.S. 771-1963 and as d€tailed bolow:-

r.,s. 771-1963 :

W ash Dowtt Wat cr Cl ose t s

Pattorns and Sizcs-Wash dow4 qrator closcts shall be of ono of tho
following patterns and sizes :-

(a) Pattern I Heieht 400 mm. front and rear.
(6) Pattern i Height 340 mm. front aid 320 mm. roar.
(c) Pattern 3 Hcight 410 mm. Max front and rcar.

Squattw Pans and Traps :

Patterns of squatting pans : Squatting pans shall be mado io
atry one of the following pattcrns :-

(a) Inng pan Pattern.
(D) Orissa pattern.
(c) Ruralpattern"

' Sizes : Sizes of squatting pans shall cooform to tbs followilS t

(a) Long pan pattcrn 450mm., 580.mm; 630 pm. and t680 mn.
(6) Orissa pattorn 58(h 'rl{) mm.,630 x 450 mm. and 680 x '[70mn.
(c) Rural Pattcrtr 425 mm.

' 680 mm. is mt r*omrrcodod as r ttandud !izc'

a
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'Flurhin3:istorns lor closots shatlbo ofcast irorr glazo oarthwarc'

vi;ooul cf,ina, prcssod, stodt or plastio'"'tl"it+-tgit md rlt 7231-l9743halt apptv

Thoyshrllbs fixel at lcrst 25 mm' clear of tho wall onsuiteblc

il;il; tcak fillas. ovorflows from f,ushing :ltYP lgtl
atsctrarp into the opan air clcar of thc wall' Cisterns shal I be flaoea

in such a rnannor as to provide a hoad of not less than l'5m' aod

no part of thp flrxh pipe th;ll b. i*tJ- *iil''". r*l of less thsn 450

fi;l;-frar. row lcveliflrsh tanks should bo providodfor all

Er;"e-" ;or clorts unless otherwisc directed by th Etirrtivo

E4irer

I l. Trre Sils of wrter cioscts shat b'e or r;aiishca rciio wdod tlr

,"rl'lf Aft5rto prrt".o or brk':lite black for wbite or whrto. closet-s

;;iId,ffit,uig_u" o[ the samo corour of tho wat€r closot if
;;i;;;l&;ro provirled dnd $raft be secured to the pan witb

ilr.-"i-[t"* uiqgc anl snftatltTut]Utrbuffsrs shall be provided

i" pi","ot a"-.i totro prn. Ptesttnpoats also may be used'

15. Allclosetg shillocnnect diroct tb the draia or soll pipe witb

cuitablo lOC mmi qips ar desonibed heleafter'
t1

16. Inspectlon @rrrnbers'jrrsp*t-19" chambcrs and manholes

shaiibu crnst.uctod at tbo Drsltions strontoll-d !n iocordanco witb

tto ptans furaishod to the- Cbilra€tor'' Atl'mittiia$ and wort

,t"ti *ofo.. to tlr rolonant stsndardspscification'

i
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Tho trrpe plan for an ifrpoctiot chambcr of d€pth upto 0.8 m'
s shordiu Fig. lGl1. Tlhchrimbsr shallhavo aminimumintoml
dimqsioq of 70 cra. x 50 cm. (botwoen bricl facesl. Tho ldqth
of tha'c&aobor may boincroased doponding ontho numtler of brairch
'connctions at tho chambor. Tho rnanhole corrcr and frame for tho

inspdlor chambor shall bo of cest iron and as pcr I.S. 17 2,619@,'

f;ndo 'tL.D." T3rpo 'tctrngular, with oler - opming
itOnn. x .455 mr. rnd fith ringlo salor doublc roelas may bo

opciffi. In tbo absomf an5l spcifcation, doublo soal trpo
.U"tt ,bo adoptsC. i SSuaroqsoholo covors of sizo

455 run. X 455 n n. mry also tN ugod if availablo in tho markot.

Abovo 1.0 m. dQth, inspoction chanborg ghall bo of samo dorign

as mroholosof difforont d@th vido S.S. No. lfiEonstrnctiod of
manholsp qo@t that thc rmoholo covor and framc shall bo of
lpdo l'LD- as specified ebovo unloss grado "HD" or "MD" is

.iiit"O tating trafrc condition' into considcratioo.

17. Altstoocwaro drain pipos usod on the work shall bo as por

s.s.96.

18. All crst iron pipes ured bolow ground shalt bo as speified
inS.S. No.98.
,':. .

19. All leld pipes shall bb solid drawn, and fxed complotc with
all norsary wipcd soldrr jolnts, brass thimblos, sockcts or unions'

hold-festr,lad tac,ts, cte.,r1d so as to cmpty thGmsclv€s.

For spcification of led pipos I.S. 10+:7962 shall epply.

20. Lord pipcs, othcr thari soil pipos, shall not weight less than-

Intornaldianrotcr 12 mm lt mm.,25 mm.,32 mm.,38 mm.,50 mm.

Kf. por linoerinctrc 3 5 ' 5.5 6.5 7.5

21. Alt wrought iron pipcs,bcnds, tcs, elbows and rpocialr chall

bs of boct tlurlity, highly galvanizod 8nd of approvod manufacturo

and shall not bo of loss thic&hcss and weight tbao is ghowD la the

followingtablc-

TrBLT-IIIETOTT AND TEICKNIIS OT GALVANIIIID WROUOIIT IRON.

PTPES OB DIFFERINT DIAXBT6T,S.
.:-.-,,.

Medium Class.
,

Nomirul Thickncss. Ycight.
dlaneter.

(t) (3)

(K3.'/metrc.)

0.410

0.639

0.85

film.

Al I wrought i ron wa terr pipcs laid under ground, whcn scparatoly
spoifiod, shout d bo taped aod ooatcd with tar or ep[rrovcd bittlu atic
solution.

22, Tfu Contractor's tondor for all work involving tho uso of
wroughtiroagalvanizcd pipe shall bo dccmed to includo all thc
bonds, toas, uoions, runnio3 joints, otc. no@sslry to ma&o tho
oonstruction pcrfot and complcto, unlcsc .othomiso ddnod in thc
scbodulc of spcificat ion

23. All qrcks unless otbsrwiso spoci0od, shall be bost -fullullry

high prossure scrw down in gun-motal to J.C.W.R. Standord'
froman approvod makor with scrcwd bossos.

?A. Allpipos and soil pipos othor than load pipos within or on
tho oxtornal walls of buildings, unloos othorwiso speif,od, rhall bo

so flxod by spcial brapkcts or lugs aod s,oodotr blacks insot with
comotrt mortar into tho wall and in a rnannor to bo approvcd $r
tho Ex*utivo Enginoor, as to prqvldc e aloar epaco 50 mm botwocn

tho pipe and the finished surfaoo of tho wall.

Tho cootractor sbould supply skotchos with his toldcr ohowing

tlp mannor of tho fixturo which hs proposos to adopt, o.9., vide
skotch accompaying thc staodard spccification "cast iron raiu
water pipes" for one typc of 0xture.

Nomlttal
dtonerer

(l)
Iltrr.

15

20

25

32

&
50

6s

80

90

t00

125

150

lleighr.
,3)

Kc/metre.
l.2t

1.57

2.12

3.It

3.59

5.S'

6.49

8.43

9.70

12.t0

16.60

t9.70

Mdium Clasc-cozt

Thlbkness.
(2)

Drm.'

2.6s

2.65

3.25

3.25

.3r5

3.65

3.65

4.05

4.05

4.50

4.8s

4.85

6

a)
mm.'

2.00

Ll5
2.95

t
r0

afG3A-2$a



,.:;1j,.

r

pipe loints.

i,.Q),
Wiped soldor joint, two ringP of

hemp yarn and caulked with
moltentead.

Two: fhgs of homP yarn and' 
Portland'cement mortar (2
ctmsnt l'sand).

[laO to Stonomro. THIM ,ELE or socket of brac'
' s,ithwipcd solderjoint to tead

PiPe and joint with stonewaro
pipe made with Portland
ccmcnt.

2n

Uatalak d:tb
2i1rc o be
conneclcd. 

,

Rqle+clros to'
ligtrecl tb c*
bl this sPecifl"'

catlan figtt .

Methd of piatiag

(l) ,r.
Lcad to cast.iron.

(r)

Brsss thimblc or socket 6 attove
but final joint in sockef of
iron pipc withyarntod tmlten
had peoperly caulked.

kon to stoneware HempyarnandPortland cement. Do.
(rVhere stoncw..-
re socket is largo
enougtil.

Stoneware to iron. As described in Clausc 26 I igs. 2 and !
Lead to galvanised Brassplumbers unionwithwipcd

wrought iron soldered joint on lcad pipc
pipc. and connected to a niPPlc on

wrought iron PiPe securcd
to later bYsocket and lock nut.

The following tablc gives the lenglh of a wipcd soldcrcd. joht
which shallbe used for eac{r size of pipe.

' 25. Stonewarc pipcs.- Alljoints botween spigqsipd soctet stonc'
ware pipes sha[ bo made with the two rings of bcm! yarn soaked in

. thick cement slurry and caulked with hard wood caulking tools

and the remaioing space in the joint filled with Bbrttand cement in
'mortar in the ploportion of 2 cement to 1 sand.

26. Storuuoe traP of water closet, bed pan'washct or slop sir*
to cast irot, soi! pipe.*The stoneware pipe of the closet trap shall be
,ointed to a bnss socket of suitable size with Portland cement. Ihe
plain end of thc brass socket which should be of thc same intcrnal

diaoster as ths lead pipe and the stoneware outlet pipe of the trap shall

be oooriected to-the lead soil pipe by means of a-wipcd solder joint'

The lead pipe shall then be lead by casy bcnds and at a continuous

fall to the socket on the 45 degrees cast iron branch of the cast iron

soil pipe and shall Eeet that btanch at such an angle that at least tha

last i2 mm. of the lead pipe shall have its centre line, in line with
the ceotre line of the branch. The end of the lead pipe shall be

qinnecled to a brass thimble by meansof a wiped solder joint and the

brass thimble shall be of correct diameter to slide bver the lead pipe

and shall be of sufficient length to b€ insert€d to the full depth of the

cast iroa socket and the joint between it and the socket made by the

&ompyarnand moltenlead properlycaulked. All branches and bends

Assii pipes rhall be provided rith aoc€ss caps' whon spccifod by

the Executive Enginecr and tendciers shall always statc ryh€thcr

such access capc are included in their tendcr.

Zl. Unless otherwise ordercd by the Executive Engineer, the

methods summarised in the followtng table of jointing pipes, or'of
pipes .qnd the outlets of fittingp such as traps, shalt be adopted.

Maleriakolfie-;i;;;7;6e Mettpd oilotntiry.
coruEcted.

iu
Lead to lead,
iron to iron.

Reference to
figure at the
end of this
speciftcatbn

figare.

(3)

Fig.4.
Fig.5.

Fig.l.

Fig. 5.

Size of pipe,
mm,

(l)
l'o

18

Q5

38

50

75

!.-lo

125

150

Tesl.r )O(..

I*ngth of loint.

-----Jt' Minimum. Maximur,.
mm. mm'
(?\ (3)

56 10

62 70

70 75

70 82

7S 82

75 88

82 88

88 ?t
88 100

Soldcrs unless otherwise spccified shall consist of two parts o

toad anal oDG of tin and fine solder shall consist of cqual partr of

cach.
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28. Socket joints of cast iron pipes shall not be made with Portland
cemcat or anY other mortar.

Joints between brass sockets or thimbles and cast iron pipes shall
E[ b€ oad€ with portland certent.

Ioints betweenlead pipes and stoneware pipes shall not be mr.de by
iuorting lcad pipe into a stone-ware socket and jointing with either
Portland cemont, any other mortar, or lead, wool or molten
load or by the insertion of a rubberring.

29. The joint between the flush pipe of a water closet, slop sink of
similar fitting and the flushing inlet arm of the glazed pan or basin
of the said fitting she[ be mlde with red and white lead properly
pressed into tbejoiat and covered with a properly prepared lead cone.

30. Each connection betlyeen a galvanised iron w4ter pipe and a
saoitary fitting shall be oflead pipe properlyjointed to the plumbers
brass unron of fitting, with wiped soldered joint.

. 31. Soll ptpes.-Main soil pipes shall be of cast iron A.C. or
P.V.C. These shall be provided with spigot aod soclcet cnds, with
bod on spigot end, the socket suftciently large to receive molten ead
to ttvccars cast on and to be securely fixed to walls, etc., by long
ctrong pipe nails threaded through short (25 mm) length of 12 mm
Calevanised wrousht ironPipe forming distancepiece to keep the pipe

, ir1y from the urall, or if the Executive Engineer so requires screws
shsll bc used instead of nails and screwed into teakwood blocks of
amplc size securely fixed in the wall with cement mortar, or if the
pipc, on the ordors or with the approval of the Executive Engineer
rrcto be without ears they shall be secured it walls by strong wrought
iron pipe clips or brackets in two sections bolted together, one section
to havc or other suitable type and for building into revised walls
with cement mortar. The pipes are to be coated externally and'idernally with suitablc anti+orrosivo paint. All the bends,
braqc,h. swan neaks and other parts shall correspond in every respect
to the pipcs-vl:& clauses lE and 24 above.

Thc whole of the pipes shall be carried down in as vertical a line
as possiblc. Soil pipes shall not be less than 10 cm. internal diameter.

Norz.-Branch soil pipes from fittings to main soit pipes shalt

Ordinarily be of PVC or A.C. 
t

32. Ycntllating pipe.--The soil pipe above highest brancb is
to becontinued upward to a height of 600 mm. aboverooflevel.

Ihe projecting portion of ventilating pipe may be required to be
. stey€d to roof by iron stays if in the opinion of the Executive Engineer

ft b insecure without such staYs.

33. Wasa ptpc.-Tbe main outsidc waste stacls from sinks,
baths, wash basilg, floor sinks, f,oor traps, etc., when 50 mm. or more
indiamotcr,shall be of cast iron spigot and socket pipes of thc internal
diameter shown in the followitrg table (rldg also clause lg above)

WAstB ItIPEs.

Type of fitting Number
connected to

external waste
stack.

Slze of waste
stack.

"r'))

34. Vent (or tiittsyghonqeipfur-.When two or more fixtures art
connected to the same (soil or wasie) stack, each fixture drain shall bs
verued to the atmosphere by means ofa vent pipe connected to the
fixtures drain after the trap ofthe fixture. 

:

Tlre vent opening shall not be installed within a horizontal
distance from the trap weir equal to two pipes diametors nor
farther away from tbe trap weir then 48 pipcdiameters. The vent
opening, except for water closers and similar fxtur€s, shall not be
more than one pipe dianeter below the crorn of the rcir.

All vent lines shall be so graded and connected as to drip back to
the soil or wnste pipe by gravity and shlll be free of drops and sag.
When the vent pipes takes off from the hcrizrntal soilor waste pipe
it shall be taken ofr above the cadtre line of the soil pipe, and the
pipe shall rise vertically, or at an agle not mrc than 45o from thc
vertical above the fixture it is ventlog before ofr*dting horiiontally.
The connection betwern the branch vent and thp vent stack shal! bo
madeatleast lScm.above theflo6d level of the highest fixtures
served.

The vent stack shall @nnect full. size at its baseto the soilor
(waste) stack at or below the lowest horizontal soil (or waste) branc6
thg vent stack shrll terninate independentlyabove the roofoftho
brilding similar to sOil stack vents and waste stack veuts. Allcr-
nativ:ly, it may be connected with the soil or wastc stack vqrt at
an angle.of 45o at east 15 cm above the flood level of thc hlhcst
fix ure.

The rrpnr pipo sizes shall be as givcn in Table II. Tho vont pipo
diaueter shlll n:t reduco in tho diroction from tbo soil or wasto pipo
to tbe opooing into the free air.

35. TYhqe two or 6ore baths, rinks or lanatory basins are conncc-
t€d to thc same waste pipe aoti-syphonage pipcs of 40 mm dia. shall
bo providetl for waste pipes also, as dcsqribcd in clausc 34, unless
otherwise specified.'

36. Nc wxter closet, slop sink or bed pan wruher sball bc fittod,
without a gla"d trap of suitable rizc and dci3o forming'part of thr.
fitting, or ccnnecteC imoeliately on the outtct thorcof . lvcry othcr
Sr,:ritary fittings unless dischrrging into en opcn tirain immrlia-
toly below it, shrll be fittel in a proper mlnncr with a lad, iron,
brasg or stonewareor P.V.C. trap suitabloto thofittinganditslocation
and of crrroct design, except that, in the case of a range of lavatory
brsins fitted close to one anotber, a single trap of ample dimmsionr
mly be fitted, with the prior approval of tlc Ex@utivc Bnginogr,
on the wnst<i pipe immodiately after tho connection thereto from tho
brsin nearest to the external wasto pipe, instead of having a trap
for each besin. Sinks and water closetr should be against an outsido
wall, when it is possible to so locate thom.

37. All seii pipes after passing vertically below ground lcrrel shaU
be led by an ersy ben:l into the aCjoining houro scrvicc manholo if
one is providel in tho scheme or bc c:nnoctod diroct by ao oasy bed
into the glazetl stoneware sewer pipc. Nc soil pipc shall dir-
charge into a gully trap or open drain.

38. All waste pipcs if not conoected with floor trap shall diechargr
into operstoneware gully traps provided with squarc east iron gratlngs

and connccted to the glazod stonewaro scwcr pipe, as indlcatod ir
the plan. In no cass shall be wastc pipe bc connectcd dircct to a
man b-ole or to a scwer.

39. AII connections from the traps of sanitary fittings to the Grtoro8l

5oil or w4ste pipes sball b9 r-nadc by qeaus of lgqd or p.V.Q. plpa.

Wash basin

Do.

Baths ot sinks

Floortreps

One

More than one

Any number

Do.'

40 mm PVC or 50 mm.
cast iron.

50 mm PVC or cast iron.

50 mm PVC or cast iron.

75 mm PVC or cast iron.

Wa*c pipes shall be fixed and jointed as for soil pipes and shatl be
similarly continued upwards and provided with an approved with
in approved wire dome. Branch waste pipes-from fittings tg main
westo stack shalt ordinarily be C.I.' P.Y.C.| or A. C'
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. O. ntt bra*cts, lewislboltg, wooden blocks or other material or

fixturerequiredfor fixingor securing sanitary fittings shall bc socurely

6xed into tUe wall floor or ceiling as the case may be with standard

. epc,fcation I : 3 Portlafd cement mortar only. 
!

41. Any demolitioo of walls, roofs, floors or partitions or any

holas to bo made in samc for the purpose of fixing sanitary fittings or

loadingpipe to or from sanitary fittings, shall be carried out by

th€ contractor without additional payment, afterr obtaining the appro-

val of the Executive En$neer in eash casc to such demolition or
making ofholes.and the c:ntractor shall, unless otherwise specified

or ordcred, finally make good the surface of the wall, roof floor or
'partition to ite original ondition, all holes being made godd with
'masonry in staadard spoclfication I : 3 cement mcrtar only and the

I surfbco plastcrod or finisbtl to agrce with the adjoining wall, floor,

ctc. Tho contractor shall not be ontitled to any additional payment

for my wofk done underttie alause.

Galvanizcd and btack wrought iron pipes shall not be used fot
soil, wasto, anti-syphonago, ventilating or drain pipes. Stonewate
pipes shall not be used above ground level for soil pipes or walt€
plD6.

T^tt!"UJIzB*, *n*roi^T*x Vexr Sucrs ior Sorr. rNp

TegcB IV_SANITARY FIXTURES, slzEs otr T&APS AND FrxTun,ES-
Utrrr Ver-urs.

Minirnum Fixtirc
Fixture type.

volues.

0)
I Bathroom group of I W.C.,-l lavatory

I bath tub or I shower.

2 Bath tub

3 Bed Pan washer

4 Drinking fountain

5 Floor drain

6 Kitchen sink (domostic)

7 Lavatory (wash basin)

8 Surgeon's lavatory ..

9 Showcrs (eachhead)

l0 Slopsink

ll Urinal(walllip)

12 Water closet . .

45-50

80

32

50

40

32-40

40

50

50

40

80

2-4

l0

l-5

t-2

2-4

t-2

3

24

4

5

Gt2
Norr.-.llrhere two values have been given for fixture unit valuor

aod trap sizes the higher values are to bo adcptod for public buildtgr
aod tho l€ssor valu$ fff reidential buildings.

43. In all pluobing work unless otherwise specified or ordered
one screw dcwn gun metal isolalion stop cock shall be fitted fol €sch
sanitary filting on the warer-supply pipe leading to that fitting in
addit ion t o any cocks or t aps forming part of t1p 6rt ror. The purporc
of such an isolation cock is to enable the water supply to be cut ofi
from the fitting whilst the fitting is being rqraired, dismaolled or
replaced.

In certain cases where ooly buthr, sinks and lavatory basins are
Ett ed, oae such isolat ion t ap for every room rnay be permilted instead
of one for every fitting, with the approval ofthe B"."orrvc Engineer
and in exceptioual cases ofthis class, the isolation taps may, with
his approval, bc omittcd altopther.

A ssrew down isolation cock shall, however, bo fitted invariably
onthe water-supply pipetethe flushingtank ofa water closet, bed-
pao wBsher, stop sink, etc., and no exception to this rule will be pcr-
nt'ted.

The tenderer shall declare in his tender whcther hh tcnder includcr
the provision ofsuch isolation cocks for each fittiogs, or each roon
aod in tho abseace of such a declaration, his tender shall bc deemed
to provide an isolation cock for each fftting.

44. Inspection eyes, access screw caps and access doors shall be
provided where specified or shown on plans, com-only on wastc
traps and soil pipejunctions and bends vlde clause 26 above. When
teodering, the tenderer should detail sueh, that he intends to supply
(in the absence of detailing in the tender notice) and statg vrcther
he is teoderiog for brass caps or cast iron caps fixed with brass s66c*t
or bclts. Cast iron duck foot bends shall G fixed to thc bottom

45. All soil and waste pipe shall betested by means of ttre smotc
test bythc contractor at his own expense in the pres€ace of the Exc-
cutive Engineer, unless a hydraulic test is specified, in which care
tne hcad oftest pressure will be stated.

. N.B.-The snoke t$t is frequently utilised for tesring old installa.
tbnr and the hydraulictest for aewiogtallations.
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unilTrap
size

required.
(mm,')

(2)

8

Stze olllFixtweptlor wils
vostc conec-
stack' ted'

firm.

Dianuter of vent required(mm.)

32 40 50 65 10080

(l)

32

40

50

50

65

80

80

100

100

100

t25

125

(2)

2

I
t2

24

a
30

.60

t(n

. 250

500

650

1,100

Maximum length of vent (metres).

(3) (4) (s) (6) (7)

22

21 45

922
82190

l0 42

24 78

22 72

10 30 78

92872
72154

821
15

(8)

72

Nors. -1. For fixture unit nalues see Table IV.

2. fte lenglh of the vcnt stack shall be its developed
tengfh from thc lowest connection of the vent systcm
with the soil stack, waste stack or building drain to
mc vcli rtack torminal.

3. Individual vcnts shall be not less thar 32 mm. rror
less than ooo hilf dia.'of the pipe it is vcntiag.

r -i jili. I l

' 'l;,\l J

(3)
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' 45; The foltrwing grooral principles sbould be carefuUy observed
- ln the iostallat ion of plumbing:'-

'(a) 
Vitrified pipes should not be carried through founda'ion

wclg as th€y a.re liable to be broken by une\rcn settlement.

(b) No pipe carrying sewage should be buried under the base-

ment floor, unless plaoed in masonrylined trenches with rcmovablc
@lprs.

(c) Fixtures shruld be comple:ely expcsed io view and should

not be etrclosed in wood work. They should be durable, smooth
and ofnon-absorb:nt miterials and protected by a goodlrap.

(d) Sanitary flttings for hospitals should be quile plain and
free from ornam:ntation, of a suitable t1rye, and fixed in place in
a wayto be readily kePt clean.

(a) To avrid a mrl iplicity of unnecessary traps and pipe work
io ordinary buildings, white glazed floor channels may be provided
where pract icable and approved by t he Execut ive Engi neer t o rcce ive
the sraste from basins and baths. These channels will discharge
througb 100 mm. x 50 mm. ball-mouthed floortraps,tfig outlets
bcing protecled wiih gratings ofapproved design.

. SPECIFTCATION No. IO2.A.

,d$esros Csuexr Sorr-, wAsTE AND VENTILATIM, PIPBS AND Ft?IrNcs

1. All Asbcstos ccm:ot pipes aod fittings must conform to I.S.
t6261196}.

2. The piprs and fittings arc to be flxod with strags or clips *hich
are mrde with the approyal ofthe Executive Engineer.

3.,J;in'ing slrall bqcrrried out as shown in the diagramsfor oart
iron pipes.

' SPECIFICATION No. I03.

Iburs DRAIr'xs AND co.yNEcTIo.Mt-MATEarAls, SurPLr AxD' @xsrRrrcrloN.

1. Pipcs;-Stonc ctaro prpcs shalt be of size spccificd (uqally
lOJ m.n.) aod crmdying with thc at.ndtrd specification for stonc
w.rre pilr*. They shdl b5 laid and jrinted in aq:ordence witb tllc
standrrd sp>cificr'ioa fo " cmveyarre, hying and irioting slooG-

ware pi;rs for seners and 6xing emso:ier ". fiGy *ill bc leid
on a coocrcte bed, ifthesoil is soft.

I[ crst iron pipx are specifled tFy shall be in accordenc *i'h
thc I.S. 1536/1967.

2. Gradient.-The minim,rm gradients shall bo I in 40 lor r(D mor.
diar€ter drains aod I in 60 for 150 urtrt. diatrctcr draid.

3. &wer connections.-Hrusc drains sball :oouect to thc ruain
sew€r citbpr at a mahole or by opaos of a Y Jurc{ion pipa The
house drain shalt be disconnectql from the oraio scw€r by mcaas
of a disponnpctingtrap. Itres€ 61tin$ shall be arranSod esrhown
in the d.:tailed drawings or as the Exccutive Enginccr mry dirsct.
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4. Disconnecting rrdps.-I)iscJnnecling trags shall :omply with

he following priociples.
(a) Thetrap shall be free ofall aogles, corners antl places where

6lth cao accumttlate.
(6) A free way shall be made tbrthe dischargpto pas3throulb

rho trap withcut undue friction, and the traps shall t''e so rrrdr an

tr form tr s4tcl seal of at lsast 75 mrn. depth.

(c) Tte body sectiou of thc rrap shall be smaller

tn aiia than its inlet sectioo' so as to hold is small a

Quantity of watct as Possible'
(d) The minimum sized trap shall bc uscd, consistcnt with

:ircumstances.
(e) The inlet side of all traps shall be open to the

aimospherc.

5. Branchdrains.- All branches to thc main house drain shall be

connected at an inspection chamber and on the house side of the

disconnecting traP.

6. Air Vents.*The inlets ofdisconnecting traps shall be connected

to the atmosphero by means of a fresh air inlet, or by some alter'
native method shown in the detail drawings, or as ordercd by the

Executive Engineer. The head ofthe main drain shall be ventilated

by means ofa soil pipe extension or by means ofa ventilating shaft'

1. Testing.*All drains shall be water tight and shall be passed by

the Bxecutivc Engineer before being filled in vide clause 45 in the

standard specification for " fixing and plumbing of sanitary fittings

in Gcvernment Buildings " which shall apply.

8. No benils in alignment. -House drains should be laid without

bends bEtweeo th? house or inspection chamber anl the sewcr

eonection.
g. Ra,e. -The rate shall be either a lump sum for the complete

.rupply and construction of the house connection together with ins'

nJtio; chamber, if any, disconnectingtrap, and air vent, complying

ktn tt " 
plans furnished, this specification and its addendum

rpccification, ifany, or on a unit rate basis, for schedule

quanrities as m'.:y be defined in the schedule'

SPECIFICATION No. 104.

Doctor ANdus Surnr's Sor.un':x.

l. Chanleg.-rtpes and castrngs ihall DG scrapped and cleanod of all

a"poait, rusiand coats of former solution by means of iron scrapers

.-o- iaflv designed for the purpose. The pipes and specials shall be

J"rn"O-.t""n and dried immediately before immersion'

2. The coatlng. -Tho solution shall consist of the following

.i*ior" of clean and puro materials, samples of which shall be pro'

,ijua o, the contractor's expense for the approval of the Executivc

Enginccr.
50. kg. of coal tar'
3 kg. of Paraffin wax on tallow'

5. kg. of quick lime'

2. kg. or resin'

Black naptha, or pitch oil shall be added as iequircd to bring thc

mixture to a Proper @nsistcncY'

!. Imnersion.-The pipes or castings shall be immersed in a tank

su6ciently deep to admit of the largest sized piece being iotally

iri-"rg"a under a depth of at least 30 cm of solution. The solution

itattUemaintained ata temperatureof atleast 25oC and a rcliablc

iy66 of pyrometer, which shall be subject to the approval of thc

txcutivi Bngfneer shall be provided for this purpose'

Ibc pipes or castings shall be kept continuously immersed in this

rototro" ior a period of at least twenty minuteg and wrre roP€s or

chan shail bc used for suspending t[eo.
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4. Ignition of coatings.-Should the solution catch fire, the whole

quantily at thi time in the tank shrll be discardcd and not used

aiain for coating p:rrprses' either alone or mixed with iresh solution'

U-ut it stratt be remcved from the site of the w'rrk immediatcly' Pipes

or castings which may happen to be immersed at thc time of the firo

rhall be iemoved, scrapped, and washed again before immcrsion in

neW 'dluiion.
5. Removal from coating solution.-'tVhen the period cf tw'enty

minutes has elapsed, the pipes or castings dtrall be removeC and kcpt

suspended overthe tank, until all superfluous solution has dtipped

back into the tank. The pipes or castings shall then bc

stacked ard proper supports, wcll clear of the ground, and with free

access of air and shall be protected from contract with dt st and

leaves and other deleterious matter until they are dry'

6. Hrdening period.-All pipes or castings on which the solrtian

does not show signs of hardening into a glossy coat within twentv-

four hours after rimoval from the tank shall be rejected, re'scrapped

"i"u""d, 
and re{ipped in proper solution' No pipe shall be brought

intouseinapublicwatersupplyuntilfourweekshaveelapsedaftcr
coating operations.

7. Rate.-The rate for this work shall include the ccst oi scraping

cleaning, washing water fuel and solution hauling, hoisting and

rtu"tini'una all tools and plant required for the efrcient prosecution

of the work.

SPECIFICATION No. 105'

GALVANISED IRON GUTTERING.
(Yidc APPetb"6 sk' lchc s')

Thcfollowingspecificationwillbeamplifiedoramendedasneccssaly
and further skitches given as may be required to suit the particular

rork under execution.

l. Gutters of glvanized iron I '25 mm shall be used, unlcss other'

wisespecified.Thegutteringshallcomplywiththestandardspecifi.

""tioll 
fo. " Sheets, mild steel, galvanized flat' etc'," The gutter

shallbescmi.circularinsectionandshallhaveawidthattopas
definedintherelevantscheduleitem.Theguttersshallbefircd
about 2.5 cm below the edge of the roof'

2. M. S. brackets 25 mm X 6 mm-wide type sketches appendcd

shall be used to support, the gutter at about 1'2 m intervals' A
convenient method will be to fix the brackets to every alternatc

rafter, with three 5 cm netttefolds screws. The bracket rnay bc f,xcd

io ttre,side of rafter as shown in the type of sketch, or it may be fixe d

tothetopofrafterwithouttheg0degreestwistshowninthesketch
as may be decided by the Executive Engineer'

3. All junctions and joints shatl be sound and thoroughlY water

tight, riveted or bolted and soldered. Alt joints betwcen sucessiv.e

ie"ngth of gutters and elsewhere shall have an overlap of atleast 5 cm .

iti a.op i" the overlap shall always be in the directicn of the fall

of tt " ertt"t. Ends of guttering shall be closed with an l '25 mm gal'

vaniscO-street to fit the section, and made water tight as for other

joints. Juncrions with down fall rain water pipes shall be a soldered

andeitherrivetetlorboltedjoint,unlessotherwiseshownorspeci-
fied.

4. As an atternatrve special , gqttering with slip joints l-'25 -mm("il;'l;; -ii--i["i"t bppendda) mav be used with brackets

;;d fixed the same, as for tYPe A'

5. Gutters should have a fall of at least 25.m.m in 3'0 m, Sreater
rafi'uetii'given at benas and elsewhere as possible'

6. The rate unless otherwise definert, will be per rnetre rt,D end
*iii i"irro" 

"li'biackets, 
screws, junctions joints, ends, complete- in

J"t'"il'i".i-,rii niiJ in-plice to snecification anc tvpe design or other
Aiafinis'delined in the schedule item'

Note--Gutters will ordinarily-be provided.of top- width about
t",il". iirr A-iliir"tlt of tt 

" 
down 

-pipe 
vid.e note to standard. specifica'

iil; fo;;';;;i:iron watei pjpes " iegarding size of such pip€s'

{Wtde - -)
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SPECIFICATION No. 106.

Fr,lsnrNc.

Flashing shall be provided as may be specified and shown in the

plans. It will be of 25 kg. per sq. metre milled lead' 1'25 mm gauge

zinc or galvanised iron as may bc specified wiCths will bc as shown

in the relevant drawings.

Against a wall, the flashing will, unless otherwise specified, be

slightly tilted and turned up 150mm, the upper edgebeing left free

and covered by an apron over lapping it by about 100 mm, the upper

rdge of which shculd be tucked 50 mm. deep into a joint of the

masbnry and be securetl by lead wedges,tle joint being finally filled
with mastic or Portland cement mortar.

In flashing a sloping surface, the turned up edge will be stopped

as also the apron, so that it can be tucked into the horizontal joints

of the brick works.

Sketches appended show methods of fxing flashirrg.

Rate will be per sq metre of flashing cr other unit defined r t

Schedule item, and will include 6xing in place complete'

TE^P WEP6E
(a)

r
FLA5}IING HOOK

(c)

xorE : tg) tg DEST ,YPE
or WED€E ro srcuttE
Flr6HlNG

WFOAE

9ox oR
EK

SECTIOI.] OF A PARALLEL

Bi-'rY OI TROIJGH GUTTER

IVOODEN WEDGL
(b)

FLASH IN65 .

SECTION THNCTJ6H
0lltcKtrlrlK AND MEANS oF
IECUFING FU9H,No

WED6Eflfl

,€SIION TXROUGH A BNICT CHMNEY

5ll,$[t1 ol)TTER 
^T 

DAOh OF CHIUNE)

CHIUHEY APRON AID FIT6HIN6

ETTVETION OT A BR1CK CHIMNEY

5HOW}NC 
' GUTTEN AT DAOK OF CHIMNE/

CIIIMNEY APfiO\J ND FLA9HING
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SPE61F164tION No. lOi

AsBrsros cEMENT Rarxwar,:R plpEs AND currERs.

l. The asbestos cement rain watler pipes and Gutters shall conform
to I.S. 1626-1960.

2. The wcrk shell be executed simiiar to that described in thc sr .r-
dard specification for cast-iron rain water pipes only the pi;:es
will be fixed with straps or clips.

3. Pipes are obtainable in different lengths. For further details
please refer N.B. Code IX (32) 9.3.419.6.3.2.

ExrRAcr Fnorra I. S. 4127-1967.

Code of Practice for laying of Glazed Stoneware pipes,

Exrnecr FRoM I. S. 65l_196i.

Specification for sa_lt glazed stoneware pipes artd fittings.(S:crnd revision.)

l. Scope.

l.l. This specificrtion lays drwn the mrterial and. prformar.ce
requircrnents for the following sione ware pip:: anal fi,rinrs ._

(a) S:raight pipes,

(D) Fittings : *
(l) Tap:r pipes ;
(2) Jends ;
(3) Taper bends ;
(4) Junciions;
(5) Half-seclion channcls siraigh: and taper;
(6) Channeljunciions;
(7) Channel bends ;
(8) Channel intereptorrs ;
(9) Gullytraps ; and

(10) Inspection pipes.

1.2. Dimensions of salt-glazed sroneware pipes and fittings aregroup:dintotwo sections. Aand B. SectionA covers dimensions
straight pip:s and all such fi,tings which rormllly for* p".i-o-il
pip: line and which are subj,:ct to samg ctnditions, specifications
and tesis as straight pipes. s,:c ion B includes dimensions or nrtinfi
whict are oommrnly used but do not form a part of the ncrmii
pipe line. The fittings in Seo'ion B being hand-mrulded ,ort"rl+
their conformity to dimensional specifications are not required to
be so accurate as.for rhose in Seclion A.

3. Classification '
3.1. The salt glazed stoneware pipes and fiitings shall be oftwo

classes, namely . .Grade A " and..Grad.e AA. ',
3.1.1. Pipes which ccmply in errery respec, with the requirernent

of this standard, but of which only 5 per crnt have boen*t iti"Ato the hydraulic test crndacted by the manufacturer as specified
in7.2, shall bs classified as-.. Grade AA ". Such pipes and nttii[
shall bear the wcrd .. Grade AA " in add,ition to &h". rnarking.'

3.1.2. Pipes and fitings.(given in Secrion A) which comply in
every respect with the requirement of this srardard and all of wf,i&
have satisfactorily passed the hydraulic test conducted by the manu.
facturer as specified in 7.2 shall be classified as " Grade AA ". S;;
pipes and fittings shall bear the word ..Grade AA" in aOdltlon io
other markings.
4. Right and left hand fiuings.

4.1. A rigfut hand fittings is such that when viewed, from tfie spigsl
towards the socket, rhe arm of a junction or tl6 socl(.1 

"f " 
iJnJprojectstotherigfut (see Fig. l-A, 1B and l-C); A left hanA nttini

is such that yhen viewed as above,thp arm or socket prqjects tothi
left.

Nominat ia. o1 1,ipl

mm.

t00
150

200
2s0

, 300

350

400

L0ae,u

Kg.

n yarn.

Kg.

0.25

0.35

0.70

0.80

r.l0
1.25

1.50

I
1.5

2
2.5
3.25

4.5

5.5

3,11. Barricades, Guards and saftey provisions.-To protect person
from injury and to avoid damage to prbperty, adequate barricades,
constructiorr signs, torches, red lanterns and guards as required shall
be placed and maintained during the progress of the construction
work and until it is safe for traffic to use the roadway, All materials,
piles, equipment and pipe which may serve as obstructions to traffic
shall be enclosed by fences or barricades and shall bo protected by
proper lights when the visibility is poor. The rules and rogulations
of the local authorities regarding safety provisions shall be observed.

6. Jonrrxc oF prpB.

6.1. fipes of joints.-The stoneware pipes shail be cement jointed
or providod with bituminous joints as approved by the administrativ6
authority.

6,1.1, Matetialsfor cement jorzts.-The materials shall consit o
the following ..-

(a) Spun yarn of tarred gaskets.

(D) Cement (See I.S.269-1958 or I.S.455-1962.)

(c) Sand (See I.S. 1542-t960).

6.1.2, loining procedure for cernent ioints.-The procedure as laid
io,6.l.2.lto 6.t.2.4. shall be followed.

In each joint, spun yarn soaked in neat cement slurry or tared
gasket shall be passed round joint and inserted in it by meansof a
cualking t@1. IMoro skeins of yard or gaskct shall be added if
nocessary and shall be wetl caulked. yarn or gasket so rammed shalr
ootoccupy more than one, fourth ofthe dopth ofsocket.

6.1.2.2. Caulking of cemtnt m)rtqr.-Cem?nt m)rtar (l) .. (One
part of cement to one part of sand, shall be slightly moistened and
carefully inserted by hand into the remaining space of the joint after
oaulking of yarn or gasket. The mortar shall thcn be caulked into
the joint with a caulking tool, More cement mcrtar shal be added
until the speco ofjoint hrs been compeltely fillecl with tightly caulked
mortar. The joint shall then be finished off neatly outside the socket
at sn angle of 45 degrees as showtr in Fig. 4.

6.1.2.3. Curing,-f6e crrtrenr m)rrar jointsshatt be cured atleastforsewn days before testing

6.1.2.4. The approxirnlt e quant it y of cement and, spu n yarn requ iredfor each joint for ertain cornmrn sizes of pipes are given trelow
for guidanoe.
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5, Gcneral qualltlt.

5.1. All pip:s and frtr ings shall bg sound, froe (rom visible defccts

,.rct 
""n " 

c."cts or hrir cracks' which imprir tfie 5t1ent11t durability

"if'**L".Uility. 
The glaze of pipes and filings shall be free

fro]"-o".tlng. 
-Thp 

pipes and fittings shall give a sharp clear note

rnJi r,r""t iitl " 
tigut hammor' There shall be no broken blistets'

I A CHANNET J GilON

6. Glaziw.

Cl. The interior and the exterior surfaces ofthe pipes and fi'tlngs

nhich rernein exposed' after jointing, shall be glazed' The portions

llbh rcmein covered after jointing may or may not be glazed' The

rt"rins shall bc obtained by thp action of the fumes ofviolatized

"ommoo 
salt on the rnatcrial of tle p;* and filtings during the

roorofburning. .

Fl6- 1 KIGHTHANP FITT1NG3,

SECTTON A.

DtMENsIoNs o! STRAIoIIT PIPEs'

10.2. Pcrnissible variation.-The intemal diamerer of the berrel:

ofa pipe shall no wtrere deviate fromlhe intcrnal diamcter specifiod

in Col. 1 of Table I by more than the follcwing : -

Interral Dia. of pipe. Permisstbh ikthtion fron Dia'

TEN.

1m
r50
200 to 230

250to 350
,100 to 450

500 to 60O

firr

Extucr rnou I'S' 1536-1967'

spccifrcation for centriltgally cast (spw) itot' presso' plPet lq
wlrer gas and sewage'

(First revision.)

l. Scope.

1.1. This standard covers the requirem:nls fe1 qenlrifugally

(spun) iron pipes for pressure main lines for water, gas and scwa8c,

danufactured in metal or sar:d moulds.

1.2. This standard is applicable to pipes suitable for lead jointc

or rubber joints or a combination of bo1h. In case of rubber joint
the inner profile of socket end ofthe pipe shall depend oo lbc lyDc

of rubber ioi nt ensuring t bat the overall dirnensions are orint ained
for rcasons' of safety and interchangcrbility.

5.2. For pipes and fittings, a maximum of 10 per cent shall be

ao:ptable, with oty one of the following blemsihes which do nos

i*Jr ifri streng^h, d'rrabititv and serviceabilitv provided thesc

eii* ".i 
n.,i"gs setisfa'orily prss the hydraulic test specified in 7'2'

(a) A thin chippine nct excoeding one quarter of thickness

of tnL brdy and nct exc*ding l0 crnr on outside of spigot or on

e-rthr side of the socket ;

(D) One blister, unbroken not more than 3 mm' high nor mors

than 4 cm. in larg:,st dimension inside or outside of pipe ; and

(c) Hairline surface cracks'

3

5
r6

8

l0
t2

f ,)'i ,

.l:

,t ...t
.l
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2 Clasificatlon;

2.1. Pipes have been ciassiried in this standard as LA, A antr
B accrrdingtothpirthickness. Class LA pipes hlve brn taken as thG,

brsis fcr evrlving the series of pipcs. Class A allows a l0 per cent

incrcose in thickness over clrss LA. Class B allows a 20 per ccnt
increase in thickness over Class LA.

2.1'1. For spxial uses, Chss:s C' D, E e'c', m1y b: derived after
all rrving c nresp rnCing iacrease of thickiress of 30 p:r cent,40 per csnl '
5O per oent etc., over Class LA.

4.3. The pipes shrll be such thrt they cruld be cut, drilled or
rraphinj. Pipx shrll b: acepted ltrrvided the hrrdness of lhe
er'ernal unmrohin'd surfao: dr:s nrf cxc:ed brinell hlrduess of
210 HB.

i.1. frsrs.-Twy test piec:s obtained by culting rings or bars

fiorn the spig rt enrl cf t wo pip3s selected for testing, wp6 tssted in
eocxd{ooc with the mrthods sprcified in Appnoix B. shall

rat isfy the rollowing requirements :-
a

(s) Poing test,-(for pip:s o:ntrifugrlly crsr in nretal mruldsF-
Nominal Diameier Modulus of Rupture,

Min. Kgflmmt

QFto and includlng 300 mm 40

(b) Toailc tSst-
fipc olmouldlng.

(l) For Pipes centri- Over 300 mm aad upto 20

fugally crst in meral andincluding600mm.
moulds' 

owr 6oo rnm lg

O) For pipcs oentri- All diameters ' 18

fggally cast in sand

mrulds.

Norg.-Subject to agreenrent between the manufacturer and the
p.rrchtser, the tensile test on mlcfiined test bar may be r.eplaced by
a quicker test on ring.

j.l.t. All pipes from whict rings or bars have been cut shall be
eooepted by the purctnser as oomptete lengths.

6. Brinell hardness test:

6.1. Frr checking the Brinell hardness specified in 4.3. the test
rhlu be crrried out onthetest rings or brrs cut fromthe pipes used

frr tests und,er 5.1, in acoordance with I.S. 1789-1961.* The test
rhrll ba critied cut by applying either a load of 3,000 Kgs. to a balt
of l0 mn. diameter for l5 seornds, or a load of 750 Kgs. to a ball of
5 mm diameter for 10 seconds.

8.2. llrorks Test Requiremenrs._.All pipes shrll withstan6 arr'o-
gtatictest pressure specified under Col.2 ofTables I and 2.

8.1. Installation test reqtirements.-All pipes shall wilhstand
hydrosta icteit pressures specified under C.ol. 3 ofTables I and 2.

tAEr,u I -HvDRosTATIc rBsr mEsIluREs troR eBNTRrpuoALLy CAJT
SOCKET AND SPIGOT PIPES.

IE!-E 2 -HVDI )'ITATIC IB :T PRE.it:UREi P )R CENTR'FUGALI,Y
cAsr FL{NoED prpEs (Up.o 300 mn 4irmrter).

(Clauses 8'2' and 8'3')'

Cbss. . Hydrosratic tett Mtximum Hydrostatic Tcst
Pressure at works. Press$e aftcr instillation,(l) e) r (3)

kgf/cm2 kgf/c.n2

,A, 35 18

83524

lO.?. T olerancc on thickncss.-The rclera-ce on th: w..ll thict-
nessand flange thickness of pipes shalt be as follows:-

Dimension. Tolerance.
mm

(a) Wallthickness .. -(l *0.05 e)tr
(D) Fhngethickness +(2+0.05 b)

Where'co is thethickness of rhe wallin,millirnetres and'b' ic th!
lbictncss of the flrnge in millimetrcs.

10.3, Tolerancc on length.-The tolerance on lenglh of
chall be as follows :-

Tlpe ol ctsting. Tolerarct.

'opcr

rma
*.2s

tlo

Ernesr FRoM I. S. 3114-1965 .

Code of practlee for laying of cast iron pipet

5.1.3. kad jotnts -

t.1.3.1. L€ad-Load for crulking purp)ses should c,rnfo(m to
7.5.782-1962..

5.1.3.2. Quantity of lead and spun yarn for joints-
The qu .nti:y of lead and spuo/ rrn required for d ff.:rent si4r.

pipes are given in Table.

TAgLe L-QUANTIry oF LEAD AND sPuN yARN FoR DTFFERENT

(a) Srket and spig,rt, and plain ende.d
pipcs.

(D FhnrBd pipes . .

Ncninal diameter

(Clauseas 8.2 and 8.3.)

Hydtxratic Est Maximum
Pressure al works. Presswe

Q)
kgllcm}

35
35

35

Tensile
Mtn

Strrnglh,
Kgflmml.

Hydrostatic lest
after installailon,

(3)
kgf/cm2

t?.

l8
24

Nomirul size of pipe.

SIZESI OF PIPES.

(Clause -s.l .32.)

Leadlloint.
Kg.

1.8
2.2
2.6
3.4
5.0
6.1
7.2
8.4

. 9.5
t4
I5
l9
22
25

Spun yarnlJoint,
Kg.

0.10
0.18
0.20
0.20
0.30
0.35
0.48
0.60

mm.

80
100
t25
150

2N
250
300

350

M
450
500
600
700
750

LA
A
B

Chst.

o)
0.7s
0.cJ
1.00
1.20
1.35
1.45

* Methcl for Bril:ll brrJe:s tcst f or g5ey cast iroo.
fi Nqliait for- theplus tolerrrlQrs is speciflri (g:e ll.l.t.?,)



Nominalsizeofdipa. Leadlfoini. Siunyarnlioint
mtn. Kg. Kg.

800 31.5 1.53

900 35 1.88

1000 4t ' 2.05

1100 46 2.40
l2o0 j 50 2.60
1s00 66.5 2.80

rom.-Ths q'ranrlties of lead and sprn yrrn give6 in the table
rre provisionaland a varia'ion of 20 per cent is permissible.
Specificr'ion f.rr crulking lead (revised).

5.1.3.3. Hetting anC pouring of lead.-Lead ishrll be heated in
a melting prt keep in easy reach ofthejoint to b: poured so that the
mrlten m:tal wi.ll nct b: chilled in boing ctrried from the melting
prt to th: jriot arrd shrll b: brougfu: to a prop:r temperature so

thlt when strirred it will shrw a rapid chrnge of colour. Before
houring, all scum shall be remtved. Each joint shall be nede witb
one cr.rtinuous p)ur fillings o[th: e.rtire joint splce with solid lead.

Sprngy or imp:rfectly filled joiats shtll be burnt out and reprured,.

5.1.1.4. Position ofioint ftr'lr'ter.-Th1 j rint runner shrll fit snugly
ag.inst thefact of th: sock:t :.nd th: or:sid: of h? pi)3 sh.ll be

damnrd wilh clay to form a pruring lip te plsv;4' for filling the
joint flush wilhthe face andto the top ofthe socket.

5.1.3.5. Procedure fer ceulking of socket and spigot ioints,*The
q)rnm)il form of jrinl is rnld> by runoing in rqrlten lead, taking
qge that no cross onters the jcint, and then thoroughly caulking
tlle lead. Th: l?xd n"3d n )r exte[d into the joint further than the
back of the groove formrd i'r the socket.

The spuo ylrn is us:d i ) chlre t he spigrt in t he socket, te prevent

the fl rw of m rl ie,r tead i,rlo t he brre of t he pipe, i o reduce t he am runt
of letd reqrired to crn)l:'e thg jri.rt and to th: j-rirrt wlrertigfit.
Spun yern mry becr.n: iirfscled, w.th brctelia which mry ccntamina-
ta t 13 wtter and, th:.'elrre, shrll b: eff:c!ively disinfec'ed before
use.

Alteroately,. prop:rietary brands o[ sterilized spun yrun may be

used. Shred lead or lead wire or strip mry be used instead of spun
yarn, thus producing a s rlirl lead joint. lred crvered yarn may also

be used which does nrt hrvethe disadvantages of plain yarn. Cold
lead mly be clulke:l into the j-rirrt sprco first followed by spun yarn

and the j1i1t then completed with cold or molten lead.

Culking may bo done with pneumltic tools or with a hand harnmor

woighing not loss than 2 kgs. when working with lead wool, it is vory
important 1o u56 slulking tools of appropriate thickness to fill the
joint sprce, and to thrroughly ornsolidato the material from the

back to tho front of tho socket. Ired run joints shall be proferably

finishod 3 mm behind the socket face.

5.2. Flansed ioinrr.-Cost iron pipes may also be jointed by
moans of flangos cast on.

5.2.1. The jointing material used botw€en flanges of pipes shall
bo comprossod fibro board or rubbor (see I.S. : 638-1955*) of
thickness botwoen 1.5 mm to 3 mm. The fibre board shall bo im-
prognated with chomically neutral mi neral oi I and shal I have a smooth

and hard surfaoo. Its weight per m8 shall be not less than I 12 g/mm
thicknoss.

5.2.2. B^ch bolt should be tightened 4little at a time taking caro

to tighton diamotrically opposito bolts altornatively. Tho practice

offully tightoning tho b.rlts ono aftcr aoother is highly undosirable.

5.2.3. Sowral proporiotary fllexible joints aro available for jointing

cast iron pipes and these may bo usod with the specific approval of
tho Authority; however, thoy shall be used strictly in accordanoo

with the rnanufacturer's instructions.

232

5.2.4. For joints in smlll diametor cast iron piping, coppor-alloy
screwod unions or ferrulos shall be used, and for large diameters
tho j rinis shrll be mr.de by flrngod c:nnec'ing pieces.

6. Hydrostatic tests ;

6,1. Types of tests.-After a new pip€ has been laid, jointed and
brck filled, shall be subjected to the following two tests:-

(a) Pressuro test at a prossure of at lcast double the ma:rimum
wrrking pressure, pipe and joints shall be absolutely water-tight
under the test.

{ (6) Le*rge tost (to be c:nducled alrer the satisfactory comple-
tion ofthe pressure test) at a pressure to be specified by the Authority
for a duration of two hours.

6,5. Procedure for firessure test.-
6.5.1. Elch vrlved section of the pipe shall be slcwly filled wtth

water anJ all air shall be expellod from tlo pipe through hydrant
and blow-cffs. If those are o)t av,rilrblo at high flaces, necessary
tapping mry be mlde at prints oi hrghest elevati.>n befrre test is
mrle anl plrgs inlo.ted after rhe tests luve been c.rmpleteil.

6.J.2. If the ir+.r:h hrs boan prr:ially brck-fillod the spocified
pr€ssure bascd on tho elevrtion of tho lowest point of tho line or
sec-ion under test and corrected to tho elevation ofthe tost gauge,
shrll b: ap.rlied by m:rns of a pump connocted to tho pipe in a
mtnnor sa'isfactory to tho Authority. The duration of tho test
shell nrt bo less than 5 minutss.

6.5.3. E.raminTtion under pressure.-All expcsed pipes, fittings.
vrlves, hydrants an:l j rints shuld be carofully examined during the
op):r.tronch test. W.ren the jrirts aro mlde with load, all such
j rints sh.rwing visible lerks shlll be recrulked until tiiht. Whetr
the j rills are mrde w,th s:nrnt and shrw soeprge or slight leakage,
s'rch j )in's shlll bg crt ort e r l r,:.rlrced as directod by the Authrrity.
Any crackod or defec'ive pipes, fittings, valves or hydrants disorvered
in cr:rselrence ol iir s pr+;s.rro test shrll bo remrved an'I replaood

by s.runl mrterial anl the test shrll be roperied urlit satisfactory
to tho AuthoritY.

6.5.4. If the tro.rc.r ha.s b>,'r brck-filled to tho top, the section
shlltbe first subjo; oi to wr'er pressuro nrrmtl to tho area and the
expJsed prrts shalI b,: crroiolly examined. If any delects are found
they shal I bo rop r'r,:1 anl iire ?i.);srro test re)ented until no dofocts
are found, T1e drrrliol .:f tho finr.l pressuro tests shall bo at least
one hour.

6,6. Procedure for leakage test t

6.6.1. Lorkago is definai as the qurntity of water to bo supplied
into tho nowly leid pipe, or any valved soction thereof, necossary
to mrintain tho spe;ifieC leakage tost pressure after tho pipe has
beon 6lled with water and the air expelled.

6.6.2. Nt pipe installation shall be accepted until the leakage
is less than the number of cm8/h as determined by the formula :

NoZP
qL:---

3.3.
where

q L - tho allowable leakage in cm8/h,

N : numbor of joints in the length ofthe pipelino,
D : diametor in mm, and
P : tho average. test prossuro during the leatage

test in kg/cm2'

6.6.3. Yariation from permissible leakage.-Should, any test

of pipo laid disclose loakage greator than that specifiod in clauss
6.6.2. the defoctivo joints shall bo repaired until th€ leakage is.ritb'
in tho specified allowance.

| $pecificationfor ruhbcr aod in$eraliof,r jointing'
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ExrRAcrs FRon I. S. 172d1967.

Spdfication for cast lron martoh covers and frames furended fo?
use in drainage wotks.

(First Revision.)

4. Mcnufactare end Workmanship :-
4.1. Covers and Frames :-
4.1.1. Covers and frames shall be cleanly cast and they shall be

freo from air and sand holes, cold shuts and warping which are
likoly to impair ttro utility of the castings.

4.1.2. Covors shall have a raiscd choquerod design to provide
an adoquato non-sliP grip.

Nore.-Whore a chequered pattern is shown in tho figure, it
sball rot be regarded as a particular design.

4.1.3. Dimensions of clveF anC frares shall be aecordlng to
the table I read wi'h fig. 1,2,3,4and 5 (see also. 2.2Whe arnount
of draw in partern may slighrly afrect the measuremcnts giwtr. They
may be nu,Js 1er r imensiols other than those shown in lgures
wh(re so agreed to bei.weeu manufacturer a"nd purchaser.

4.2. Key holes anC keys :-k:y hol6 an,l keys shall bo as indF
catcd inEg.5.

l.!. Lotting devioes : -l.ocking devices, such as galvaoized
chain or tock or a combinaticn of both, may be provided if required
by the purch rser,

233

5. Weights and toleronce i-
5.1. The minimum weights of maohole frames and oovGrs shal

bo as specified in Table 2:-
T,c,gLr 2.- Mnuuuu wrxoTrTs oP MANEoLE FRAMEI AND @vEn!

Grade Type

(l)

HD D.ruble triangutar

HD Circular

MD Cirsular

MD Rectangular

LD Roctangular:
Single soal :

Pattern I

Pattcn 2

- Doullo seal

Clear
o?cnw

(3)

Wcight Wcight
of olcoYet. cow.

(2) (1)

ro.

ll8
IN
il8
r40

58

il
80

(5)

xo.

lil
il5
ill
il5
58

q

@

MM.

500

560

50c

560

500

5@

r
t
r
t
t
t

23

t5

29

t5

l0

23

6. Coattng-

6.1 . Manholo corrcrs and frames shail be coatod with a ratoriar
having tar base or with a blacl bitumlnous conposition. ltc
eoatlng shall be smooL rnd tenacious. It shall iot ltow wtrcn
cxposed to a t@porature of 63oc and shart not be so brittle as to
chip off at a terperature of O.C.

46G3A-30
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ExtrAGr rnor.r I.S. 40d-l 962.

Spccificat ion for lead pipes (Rcvised).

l. .Scqpc :

1.1. This standard covers the minimum requiremonts for lead

pipcs for plumbing and for use in chemical industry.

2. Supply of nutcrial:

2.1. Genoral rcguirerncnts rolating to the supply of load pipcs

shall be laid down in I.S. 1387-1959 general roquirements for the

supply of Motals and Mctal Products.

.3. Frecdomfrom &fectt a

.3.1. 
Tho pipce shall bo sound and frec from laminatiotrs, flaws'

pronoun€d extrusion marl6 or othor imporfections and shall, ac

far as possible, bo circular in cross scction, smooth and of unifotm
qall thickncss throughout.

:5. Size z

-5.1. L€ad pipos, othcri than thoso used in Chomical industry,
shall bc extrudod to tho sizos given in Tablcs I, II, III, IV, V, VI, VII

and vul.
5.2. Sizcs ofload pipo6 fior use in chomical industry shall be agreed

do betwon thc purchasor and the suppiicr.

6. Tobrancc I
, 6.f . Tho minimum and marimum wall thickncss at any point
in tho lodggh of tho pipc, rroasupd. at a numbcr of points, shal I not
vary fromtho avoratc wall thicL.noer by moro than T.SpGrocnt

crcept for local iacrcaso to reoeive the martiag.

Teru I -Srnvrcs AND,DETRTETUfloN pIpE! To EE LAID

Nominalintcrnal
diameter.

mm.

4

t0

Tlplg ll--Ssnudes ItPEs !o BB BE rDGD oR LAID
ADovE oRoI,ND. I

l;lominal
Wo*lng Intenrtl yrall Wetght Tier
_ptettwZ. Dlaneter. thtc*ness. meffe.

(1) Q) (3) (4)

:rg./cm!. .Em. mE. rg.

7

IO
l5
20
25
32
40

l0
l5
20*
25'

t.8r
2.47
3.I I
7.Ot

12.80
r7.82

2.96
4.88
6.86

10.75

t The marimum workiog pressur3 tbese size in 9 kg./c6r
TABLB IU_COLD WATER DI.f,TRIBUTION PTPSS TO BE fl'GD OR.

LAID AEoyB oRorrND (CLAusB 5.1)
Wworls,ing yominal Vall Vetght per
pressurc. ,;##/rr. thickncss. ,aetre.

rg./cmr. mm. rnn. kg.
(3)
3.1

3.7
3.7
5.6
6.3
8.8

10.0

5.4
6.4
7.1
8.9

f
J

t
f
t

80

Workiw
NCSSUTe.

rgicmr.
-(1)

Wall
thicktuss.

Weight per
,rutcr.

ks.
(4)

t.E7
3.13
4,24
6.lr
7,50
9.28

t4.15

2.26
3.73
5.1t
7.03

12.r0
t7.82

2.96
4.88
6.86

10.75

(4)
1.,15

2-t5

2.7+

3.6t

4.85

G7'

8'53

1.45

2.15

2.75

,67

6.o0

9"28

lo ij

,ndrc.
(4)

k&

1.50

2.34

3.13

4-13

630

8.3t

r{.4'
1.50

2.79

4.56

r.69

13.51

Q)
l0

l5

20

25

32

40

50

10

l5

20

25

t2

40

,0

1
I

I
L

f

I
{

I
I
L

o)

4

(2)

fr0

t,,

0

t5

20

25

,2

)-\

3.3

3.3

3.6

3.8

4.3

4.4

3.1

3.3

t3
3.6

4.6

5.8

7,1

TAELI IV-Hor WATER DrsrRrEUTroN ptprs ro sr
LArD ADovt oRouND (CLAusB 5.1)

Nomtul
VorkW prestutc. Intcrml Wall

Dlaneter. thlckuss.
(l) (2) (3)

rg./cm2. mm. Em.

3.2

3.6

3.7

4.0

4.8

5.2

7.t

3.2

4,1

5.I

7.5

9.2

f
1
l"

{
{
t

1

Erm.
(3)

3.8
4.5
4.8
5.6
5.6
5.7
7.1

4-4
5:3
5.6
6.3
8.8

r0.0

5.4
6.4
,:!

IO
l5
20
25
32
N
50

l0
l5
20
25
32
&
t0
t5
2V
25.

FD(BD OR

Weight p-r

).i

4

l0
15
20
2s
1'
40
50

3.0 1.39"3.3 2.15
3.3 2.113.6 3.614.6 6.00
5.7 9.28
7.1 t4.45

.466-3A-31

3.5



N2
t

,. J, : t

NqnbPllnternal
'dlorrgler.

o)
mm.

50
75

100
l5i)

Nomtrul Interwl
Dbneter.

. (l)
mm.

Nomitul Intenul
Dbtncter.

(l) .
mln.

10

15

2A

25

32

40

50

10

20

25

32

40

50

Wallthickness.

Q'
mm.

2.6

2.6

2.6

2.6

2'7

fiElre-
(3)

Kg.
5'07
1-48
9.EE

l+ 36

Weight per
,rrctfe.
(3)

Kg.

2.09

2.56

3.28

3.95

5.07

Tlrt,p V-Sor, WecrE aND Sou"lNp WnsrB VBxnr'nrNc
prpBs.

(cuusr s'i).

Wollthickness,

(2)
mm.

Wgight Per

2.7
2.7
2.7
3.0

f$LB VI-FLusBIMJ AND WnnNNo PPBg

. (Crauss 5'1)'

B:nr,rcr F\ou I.S. 18f1968.

Specification lor Cast Iron Rahwater Pipes ond fititnsrr

@irst Rovision)

t, Scope.

l.l. This standard corrers the roquiremonts for (a) rainwator pipeo.
fittings and aossories and (6) half-round guttcrs, fittings an&
acoessories.

2. Supply of Materials.

2.1. Goneral roquirements relating to the supply of cast iron rain-
-wator pipo, gutters and fttinp shallbolaid dou in IS 1387-1961

3. Quality of naterial.

3.1. The metal used for tho manufacturo of cast iron rainwator
pipes, gutters and fittings shall be suitable fcr tho method of manu-
facturoandshallbec,f qualitynot lower thanGrado 15 of IS 2lG-
1962. The holderbats may, howerrsr, be of cast iron or mild stecl.

3.2. Pipo nails for attaching pipos in walls may bo plain oi
galvanized.

4. Monutacture.

4.1. Rainwator pipos shallbo manufactured bysa;d cast or spur
prooseswithTSpoAorTypo Bsoc&ots(oecTabls 1) togotho witb
0ttings manufacturod by sand cast proccss.

5. Dtneuions, weights ond .Tolerances,

5. 1. Straight pipos shal I comply with the dimeosions girren i n Tablc
l. Thoy shall havo an orrcrall longth of 1,8fi) mm. subjoct to thgr

following tolerances :-
Dinrcnston. Nomirul Dlonpter. Tobrgrre.

(l) Q\ (3)

mt!. inm.

20

25

32

40

50

Tenlr VII-lIrew Wqour Ges PPBI
(CLAUS s'l.)

Wall thlckttcss,

(2,
mm.

1.9

2.7

3.2

3.4

3.6

4.0

5'l

Webht per
Dvtfe.

(3)

Eg.

0.81

1.70

2.@

3,U

4,57

6.27

7-20

( s0,75

'{ ,*,,r,
tr50

+ 3.0

+ 3.0

+ 10.0

*1.
+t3

Extornat Diamotor
borrol (B).

Intornal diamoter
sockot (F).

Depth of sockot (J)

Thiclmoss (O

Irngth

of

of Alldiamotca

Do.

Do.

Do.

3.5
4.O

+
+

' l*omfrnllntenul Wallthlcbtess. Welehtpcr

' ' Dlarfietet- "'etre'
i (1) a, (3)

5.1.1. The toleratrce on weig[t sbell be-10 pcr cGEt'

5.2. Pipe flttingg and their sockcts aod spigpts ehsll conforo

to iie thickncss aod other dimenstons sp€cifid for iho cotlo{oadlnD
p"r,r of tt t rai8ht pipe sut cctto tho followingtolcranccs t-

TbicLncss t 1mm
L€"nEth f 3 mm

5.2.1. Double socteted leogtb of piDG shsll complt tritb tho;

t"qJr...o,t 8!d tcsts laid ttovn for ths oorrcspondt* sdlot 8n&

ror,Let PiPes.

6. Ears.

6.1. Unles othersiso speci0ld, pipbo asil fttingF t511 5s suDdbd

rlttofioatd.lf,hrGaltrercqulrrC,thopuealorshtlilatcia
his cnquiry andbrdcr.

F;

1.9

2.O

2.6

3..O

3..O

3.1

3.1

0.81

t.2t

2.09

2.99

3.74

4.76

5.87
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6.2. furs,if required, Shall comply with the details given in Table t

"rrJ-t*" 
the followingiprojcctions measured from outer surface of

the pipe or fittings to face rhe ears'

Nomitulbore w t' littinsf. Proiection frobr!{r'* of Ear to

-rarr mm

9. Anwdar.
3.1. The diemensionsof asbestos cem€nt building pipes, gutt€E

and fittings shall bo a specifred in Tables V to )O(Vttt (or Tables W A
to )O(V[ A.for inch dimentsions) read with appropriate figuro. Tlro
slope ofssckets and fittitrgs i[ustrated inthisstandard,are for guidanco
only and thoy may vary according to the manufacturers' desigtr.
The dimensiors of angles for half rouod, ogee and boundary wall
gUtters are not @vered in any of tlrc tables. They shall be as iodico.
ted in Fig. 10-A and lGB.

50 rrd 75

!1ii; tl.5 a -i 150

30

lm

1. Ft ec,tom from Def*ts'

7.1. Pipe and fittings shall be cylindrical, reasonably true with

tU" i"n r- aod outor sutfaces and as oearly concentric as practicable.

il"ili;, surface shall bc smooth and shall, in all respects, bo sound

';;; ir;;"; pioholes,laps or other imperfections w!ri9!r ma1 1{ecl
,t]r 

"tffiiv ""4 
shall be neatlv dr€ssed' The ends shall be finished

reasonablY sqaurc to their axes'

8. flamnur Test. i

8.1. Each pipe when teted for souadfless by stricking with a light

haud hamm"r, shall emit a clear ringing sound'

9. Coatirtg'

9.0. After inspection, if reguired, each pipe shall be coated'

'9.1. Coating shall not be applied to any pipeunless its surfac€ is

Gleatr' drY and free from nst'

9.2. Except when otherwise agreed to between the purchaser and

tre i"i'"f;"ter, all pipes shall be coated externally and internally

sith the same Eaterial'

9.3. The coatiog materiatshall set rapidly with good adherence

anil shall not scale ofr'

g.4.Inallinstanceswhorethecoatingmaterialhasatarorsimilar
U*, ft-tn"ii G smooth aird tenacious and hard enough not to flow

ryi*.*po*"a to a temperatue of 17" c but not so brittle at a

;;;;;;- of 0o C astochip-off whenscribed lightlvwitha

pen-knife.

g.5.Incaseofpipesandfittings,whollyorpartially-coated,which
.r" iirof*ty coaieA ot ivh"t" the coating d9es..not set or @nform

il tl""q*rrar specified above, tlre coating sball be reoroved aod

pipes recoated.

E:nr.lcr Frou I'S' 1026-1950

*pcctfi cationfo,^b",t(;eff.Tl^r#it!f 
i{{;GuttersandFitt*tgs

'1. ScoW'

l.l.Thisstandardcovetsasb€stoscementbuildingpipesofdia.
*.*.30 f. iso mo (or 2 to 6 iu) for use as rain-wat€r pipes, soil

.#."- oJ ,"*ilating pipes, also valley gutters, boundary wall (cav€.)

,J,itu.t, Jf tound gutters, ogee gutters and their respective fittings'

2. Cornposltion'

2.1.Th€materialus€ditrthemanufactureofpipes,guttersand
ftInSS .l"ff Uu composed of an inert aggf,egate' consistiug of cleon

;t,J;; fibre cemented together by ordinTY Portland cement

IJ"i*rs to I.s. 26$195g or portland blast-furnace slag cement

;;ffi; to I.S. 455-1953' No organic material shall bo added

4o tbe composition'

466'3A-3ls

3.2. The length of pipe shall be its efre.stive length exclusive of
internal depth of socket. Unless otberwise speciffed, the tength
shall be in accordance with the correpondiqg tables. A toleranco
of*Smm shall be allowed on the leogtb of individual pipe but tho
total length of pipe supplied shall not be less than the length ordered.

4. Tolerances.

4.1. The permissible tolerances on tlro thicknesses and extern4

'limensions of pipes, gutters and fittings sball be as given in Tables I
".td It (or Tables I-A and II-A), Tho thickaess of the socket at
-'r, poid shall in no o&se be less than that specifed.

TABT,B 1 :-PERI\OssIBra Tor,rntrcts ox Dnrsxsroxs oF t,rp8s
Ar.rD FntrnE!.

(Clause 4.1.1

Nomtrul Thickness of plpe Permlsslble

Diameter ol pipe or fitttng. varlatlon ln
or fittlag. thrckEst.

(4)

flrm mrn

50

@
80
90

100
r25
150

+ r.0
+ 1.0
+ 1.0
+ r.0
+ 1.0
+ l-5
+ 1-5

(3)

EIIN

a\
mm

6.5
6.5
8:0'
.8.0
'E.'0

9.5
9.5

o)

(2)

in.
.,

2

3

?

4

5

6

Perndsslile
tulatior, ln

exteraol
dtqrrvtc?.

+ 1.5
+ 1.5
+ 1.5
* r.5
+ l-5
+ 2.5
* 2.j

.Perntsstbh
variqtloa lr
. cxtcrrul. dlanutct, .

r(7) (8)

,pB in.

+ 1.6 *tlrc
+ r.6 *,t|rc
+ 1.6 + r/16
+ 1.6 +Ut6','
+ !'6 *,ut6
*2.4 +3132'+2.4 

*3132
'fr

TABLE I.A._PERUISSIBT,B TOIARANCNT ON DNOUTOI{S 08 PII'tsg AND
Frrnxos (Cuusc 4.1.)

Nomlrul Diameter Thtckncss of ' Pcrudsslble

of pipe or PiPe or Ysbtlon in-fiitinss. fittitgs. fifdqrrri.'

(l)

mfn

50.8

63.5

76.2

88'9

101.6

127.O

t52.4

-A--t

(5) (O(3) (4)

mm in.

6.4 rl4
6.4 tl4
7.9 5116

1.9 5 '16

7.9 slt6
9.5 3r8

e.5 3r8

mm .,-ior.'

+ tl32
+ u32
*, tl32

*, tl32
+.u32
+ ul6
+ 1/16

+ 0.8

+ 0.8

+ 0'8

+ 0.8

+ 0.8

+ 1.6

+ 1'6
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thickness of Gutter or Permtssible variation

fittinS. in thickness'
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Tlrr,s II-PERMIsIIIBLB Tor,nlltces oN DIMBNsroNg or Gurrrrs
lxp Gurrn Frrnrcs (CL\usE 4'l')'

Permisslble
variatloa in

external dincdon.

(3)
ItdM

)-1

+3
t3

2,1. iligh level cistem:-A cistern intendpd to operate with a
minimumheight of 125 cm betrryeen the top of the pan and tha
underside of the cistern.

2.2. Iawlevcl cistern: A cisternintendedtooperateat a height
notexoeeding 30 cm betvrcenthetop oft6s p., and thcunderside
of the cistern.

3. Ivlaterials :
3.1. Cisterns: Cisterns shall be ef cast iron, glazed earthenwzlreP

vitreous china. or pressed steel, complying with the requirements-
specified under 3.1.1. to 3.1.4 respectively; or tfuey may be made
of any other impervous material agreed upon betwoen the purchascr
and the supplier. Wooden bcdies, either with or without leaG
copper or any otber lining shall uot be used.

3.1.1. Cast lron: &st iron used for the manufacture of cistero
shalt be of a quality not less than Grade 15 of I.S. 21G1962.

3,1.2. Earthenware i-Edtthenware cistern shall coaform to the"
materlal requirements specified in Par: I of I.s. 771-1963.

3.1 .3. yitreorls China:-VitreousChinq cistern shall coaforp
to the requirements specified in Part I of I.S. 255G1967.

3.1 .4. Ptessed Sree, :-Press€d steel used for tne maoufacture
of cisterns sball conform to anyone of the types uf steel sheets-
given in I.S. 513-1963.

3.2. Flush Pipe.-The following matcrials may be rrrerl for flurh.
pipe:

(a) Steel tube, seamless or welded (See I.S.1239 (Part I) 196&
(b) Lead pipe (See I.S.4O4-1962)'ff

(c) Copper alloy pipes (Sec I.S. 407-1966 and I.S.1545-l 969)

(d) Polyethylene pipes, low density (See I.S. 307G1968)

high density (See I.S. 498'F1968)'

(e) Unpla,ticized PVC pipes (See I.S.4985-1968) and

(f) Smooth bore cast iron pipe (for low level flushing cistern).

3.3. Bolts and Nuts.-Bol&, and nuts usedinthe cisterns shtl,
be made of galvanized steel or non'ferreous metal.

3.4. Cover-Cover shall be made of the same material as the body.

3,5. Ball Volves.-{he materials used for manufacture rrf bat}
valves shall conform to those specified in t.S. 1703-1965. Where
made of other materials, they shall be non-corridible and non
absorbent and shall have equivalent strength and performance a&
given in I.S. l7O3-1969.t

3.6. Ch,in-Chain shall be of galvanized steel wire or inter locked
non-ferrous metal or other corros,ion resisting material.

3.7, Oyerflow pipe.-Overflow pipe shall be manufactured from
non-ferrous metal or cther corrosion resisting material.

4. Construction.

4.1. Cistern-The body thickness shall be'not less than 5, I0 and I ?
mm for cast iron, vitreous china and ealthenware cisterns respec-'
tively. The body ofpressed steel cistern shall be ofseamless or welded
construction, of thickness not less than, 1.60 mm before coating, and
shall be porcelain enamelled or otherwise protected against corrosion"
by an equally efficient coating. Cistern shall bc free from manu-.
facturing faults and oth:r defects affecting its utility. All working:
parts shall be designed to operate smoothly and effciently. Cistem
shallbemosquito-proof; it shall be deemed to be mosquito-proof only'
when there is no clearance anywhere which would permit a 1.60 mm
wire to pass through the cistern. The outlet of each siphon or stand?
pipe shall be securety connec'ted to the cistern by means of lock nut:
made of any non-corrosive material, non'ferrous metal or galvaoize&

eteel.

(1)
MM

8
9.5
12.5

o)
MM

+1
+1.5
+1.5

Trsr.E I-A.-PBRMISSTBLE ToLERANcEs oN DulENsroNs or Gutrrns
'4w -- 

Awo Gtrrren. FrrflNos (Cr.luse 4.1').

Thttckness of Gutter ot Permissible

fiiing. variationin
thickness.

Permissibh
variation lr

External
dimension.

mm

(1)

mm

7.9
9.5
12.7

Q\ (3)

in.

5r 16
3,8
r12

+0.8
+1.6
+1.6

(4)

in.

*t132
+r/16
+u16

(5)

mm

+1.6
*3.2
+3.2

(o

in.

ilrl6
+118
+1,8

5. Gercral qualitY arut wo*nunshil'

5.1. Th€ material used in the manufacture of the pipes' luttctr

.ri'iriilt'ti"ii be intimatelv mixed bv mecbanical means'

5.2. The pipes shall be straight and the ends of the pipes' Suttcrs

.it"ii*ti"ir be finished square to their axes'
-l.r. 

ro"*sbcd pip€s,Suttcrs and ittinSsshallbe,truc antl smooth'

t heir inner and outor sutraJes being as nearly as practicable concentric'

ff"r'iti * 1n a[ respects sound' homogeneous and free from

iafr.i i"t or other imperfections'

5.4. The pipos, gutters and fittings shall be allowed to mature

"i"ir""ti 
i""i-*J"r" before the specified tests are carried out and

Ut*"' a.irr"ty is made' During tho first five days of this period

;;;;h"ll bete'ot in a moist condition'

6. Finish'

6.1. The finisbed products when delivered-shall be free from visiole

defects.

7. &m7ling'";:'i; 
test specimens, from each group of 200 similar items

shall be selected for tosting purposes' '

?.2. When the numbcr in the group is less than 200' two tests

.p."i;"nJ;i"ll be selected upto 100 (inclusive) and from 101 to

lln-tUr"" test specimens shall be selected'

7.3. The samples and the group from which-samples are taken

.t"ii#.r,"ilv marked so as to be capable of being ideotiied with
'each other.

Exrnaet rRoM I'S' 774-1971

Srcflcationforflwhtngcisterns|orwaterclosetsa,,durinals(vaheless-r '' siphonic ry2e) (Third Revision)'

2. TerminologY:

2.0 For the purpose of this standard, the following definitions

shall aPPIY:-
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rl.1.l. Cisterns shall boqf curved type, bell type or any other type

working on siphonic ptinqiple and shall comply with the require'

ocots of 5. Typical illustrations of curved type and bel! type cisterns

dre giren in Fig. I and Fig. 2.

4,2. Cover.-Cistcro shall be provided with aremovable oovcl,

which shall fit closely oo the cistern and be secured against displaae-
ment. In dosigrs where the operating mechanism is atlached to
t tE cover, this may be made in two sections, but the section supportlng
the mechaoism shallbesesurely boltedor ssrewed to thetody.

COVER OPEKATING
LEVER

INLET AND
BAI.T VALVE

CHAIN

PULL

SYPHOI.J ?I?E

COVEB

OPEB TTN6 LEV€R

9ELL
HLET ANP BALL VAIllt
uDt

CHAIN

Lead fiush pipe shall have a minimum thickness of 3.5 mn. A ptpc

clip fitted with a rubber buffer shall be flxed to flush pipe to prev€ot

da-age either to the pipe or to the seat when the seat is raised.

NorB.-The minimum thickness recommended are for normal
eoodrtions cf servioe but where hiShly corrosive atmospheres ar€

expeoted Sreater thickness are recommeaded.

VERNCAL FLOU PIPE

TllltS 5tw

DODY

I-IU9H PIPE IOCT NUT

o{,Efi FIOW PIPE CI5TERN.

FLOAT

4.3, Flush Plpe.-Flush pipe shall have a nominalinternal diameter

of 32mm for high level cisterns and nominal internal diameter of
40 mm for lowJwel cisterns however, for highJevel flushing cisterns

of 15 litres discharge capacity it shall not be less than 40 tm (,See

Note undor 6.5). The steel flush pipe shall be not less than l'00 mn
thick and the flush pipe shall bc completely protected inside and out'
ride by hot galvanized or other equally efDcient method ofprotectioo.

FIG- 1 TYFICAL SKEICH OT CURVID SIPIiON TYPE

sTAltD ?l?E

FLUSH PIPE tocr xuT

FIG. 2 TYPICAL SKETCH OT DELL-TYPE

CISTERN.

I

I

I

)

I
l



'. 4.3.1. Flush Pipe Connection to Ctstet'L-Thc flush pipe shall bo

learrely connected to the cistern outlet by means of coupliog nut

made ofany non'corrosive rdaterial, noo'ferrous metal or galvanized-

,rteel. T.he nominal internal diameter of the outlet of the cistern shall

ilirt 1.5-,tan 32 mm and zl0 mm for high-level and low lev€l

cisterns respectively however, for high'level fiushing cisterns of 15

litres discharge capacity it $hall not be less than z() mm (see Notc

under 6.5). The screw threads for connection to flush pipe shall

*ofor- to FP lt of I.S' 2643-1964. When ordered for use with

a tead flush pipe the outlet connection may be supplied with coupling

nut of brass or other non-mrrodible material and a plain taitpiece

["riog a minimum length of 6 mm. The centre of the outlet hole

snall be generally central to the length of the cistern'

1.4. Inlet and Overflow Holes.-4istern, in the case of curved siphon

or bell type, shall be provided with inlet and overflow holes, situated

otrc at e;ch end, which shall be capable of accommodating an over'

fiow pipe of not less thao 20 mm nominal bore or a 15 mm ball valvc

lsce 4.5). The holes for inlet and overflow shall be cleanly cast or

itritteO anO the adjacent surfhces shall be smooth.

4.5. Ball valves.-Ball valves shall be of 15 mm nominal size and

rhall conform to I.S. 1703-1968. The deeign shall permit the

cistero to fill in rapidly and close effectively when the level of the

water reaches the working water level'

4.6. I*ver.--The lever shall not project beyond the side of the

cistero for a distance greater than35 mm measured lrom the centre

ofthe cistern to the end oflever arm. The lever arm in the case of
curwd siphon or bell type cistern shall be provided with a suitablc

hole'oear the end through which a splitring or a S-hook can be ir
rr.t"A. I chain shall be attached by the ring or hook. Where tho

S-hook is employed it shall be efrectively closed after assembly 6
prewnt accidental disconnection'

4.6.1. In cale of low'level cisterns, where the mechanis 6 is ftaadle
aoeretad the handle, whether situated on the front or at the end of
iie cistero, shall be withio the projection limit for lewrs given in 4.6.
particular attention shall be given to the case of operation of tho

haudle.

4!1. Chaitt.-The chaio thall be of such I streagth as to sustaio

a dcad load of 50 kg. without aoy apparclt or perEanent deformation

of tbe shape of the link'

4.7.1. The ohain shall terminate in a suitable handle or "pull"
qrhich shall be of galvanized iron, non'ferrous metal or a moulding
ln any heat resisting and non-obsorbeot plastic. Ih€ fiDiEh

sbatl bi smooth and all burrs, which ars liable to cause injury 0o tho
hand wheo gripped shall be removed'

4.g. Overflow ptpe.-The overflow pipe shall be of not less than
20mm nominal bore. The flow pipe shall incorporate a no n-corrod.ible

over mosquito-proof dwise secured in a manner which will permit

It to be readity cleaned or renewed when necessary. No provision

rhatl be made whereby the overflows from the cistern shall discharge

dirctly into the water closet or soil pipe without being detected.

4.8.1. The invert of the overflow pipe shall & 22t3 mm above
theworking water level, but shall be so placed that under all cirsuqs.
tances the water shall overflow into the overflow pipe before over-
f,oflinS into the siphon pipe, when the level of water rises abovo
the working water level (that is, the level at which siphon can start
fuoctioning) (see also 6'3')

5. Finish'.
5.1. Cast'iron cisterns shall bc painted inside with suitable and-

@rrooive paint and with a priming coat on the outside before delivery.

Moulding sand shall be removcd from all surfaces before application

of the protective coating. Painting and finishing shall be done in
lccordanoe with the recommendatiom made in I.S. 1477{Part I)
l9ll. Alternatireln cast iron cistcrr 8hall ba protccted agalni
orroclon bY r coatiog of eoamel'

26
Exrercr or t.S. ?231-i9i4.

i,S. S pec ifi cat lon lor P tas t lc Flushing Cl sterns (V aive* ts
Siphonic Type) for li/ater Closets and Urinals.

l. Scope:

l.l. This standard @vers the requirements for manually operatod
high level and low-level valveless siphonic type plastic flushiog
cisterns for water closets atrd urinals.

2. Terminology2

2.0. For the purpose of this standard, the following definitionr
sball apply.

2.1. Eigh-I*velCtstera.-A cisternintended to operate with a
mini6u6 fusight of 125 cm. between the top of the pan aod the under
side of th€ cistern.

2.2. I-owl*vel Cistqn.-A cistern intended to operate at a heigE
not exceoding 30 cm. between the top of the pan and the under-
side of tbe cistern.

3. Materialsz
3.1. Cisterns shall be made from high density polyethylene con-

forming to the requirements given in I.S. z 7328-..-1974. Cist€fr
made from other plastic materials will also be pcrmissible if thcy
satisfy the requirements as given in the standard.

3.2. FlushPipe.*Tfu, following materials may be used for flugb
pip€ !-

(a) Steel tube, seamless or welded (see I.S. z 1239 (Part fF
t%8.)

(r) Irad pipe (see I.S. : 404-1962).
(c) C.oppet alloy pipes (see I.S. z 407-1967 and t.S. z l54S-

r%9).
(d) Polyethylelre pipes, low density (see I.S. : -r:'76-1!l6t)

or higfu density (sec I.S. z 498f1%2)
(e) Unplasticited PVC pipes (see I.S. : 4985-1968) and
(fl Smooth bore cast iron pipe (for low-level flushing cisterns).

3.3. Cover.-C-over shall be made of the same mateiral as the body.

3.4. Ball valves.-The material used for the manufacture of ball
valvee shall conform to those specified in I.S. : 1703-1968. Whcro
made of other materials they sbould be non-corrodable and oon-
absorbent and shall have equivalent strength and performance ar
giwn in I.S.: 1703-1968.

3.5. Ovefiow pipes.-Tbe overflow pipes shall be manufac{ured
from high deosity polyethylene conforming to I.S. z 498f1fl2
or unplasticized Pt/C pipes conforming to I.S. : 4985-1968.

1. Constructlon:

4.1. The wall thickness shall be not less than 4 mm. All working
parts shall be designed to operate smoothly and effciently. Cistcrc
shall be mosquito proof ; it shall be deemed to be mosquito-proof
when there is no clearance anywhere which would permit l'60 mrn.

wire to pass tbrough the cistern. The outlet of siphon or staod pipo

shall be clearly connected to the cistern by means of lock nut madc of
higb density polyethylene or any other non-corrosive material.

4.1.1. Cistern sball be of curved type or bell type or an5r othc
type working on siphonic priociple and shall comply with the requlre
ments giwn in 5.

1.2. Cova.-Cistera shall be provided with a removable conr
w hich sbatl fit closely on the cistern and be secured against displaeo'
ncnt. Io de$gns wherc the operating m€chaaism is attachcd to tb
cowr, this may bG madc in two sections. but the section Supportiqs

thc mechanism shall bc s€curely lixed or bcoked to the bod*
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4.3. Flushptpe.-Flusb pipe shall have a nominal lnternal dia'
ueter of 32 mm. for high'level cister$ antl 40 mm for low'level

cistern. Tbe steel flush pipe shall be not less than 1'00 mm' thick

and tbe flush pipo shall be cornpletely protected inside and outside

by bot galvaoizing or other equally efrcient method of protecfion'

Nora.-The minimom thickness recommended are for' Dornal

ondrtions of service but where highly corrosive atmospheres arc

€f,lrect€d, greater thickness€s are recommended'

4,3.1. Flush plpe cowuction to Cistern'-Tbe flush pipe shall be

tecurely cooo.ci.d to the cistern outlet by means of ooupling nut

-ua. or uoy ooa.6p6qsive material, non.ferrous metal or galvaoized

J*f . 
-tre-".minal 

interual diameter of the outlet of the cistern shall

G 
"ot 

iess than 32 mm and 40 mm. for higb level and low level

.i't"*'respectively.Thescrgwthreadsforconnectiootof,ush
plpe sUff conforrr to FP 1l ol I'S' : 2643-1964' Whpn ordered

io. "* "itn 
a load flush pipe the outlet connection may !. rypplj{

*iin *rpfi"s nut of brass or other non+orrosive material and a plain

i"rf pi.;i U"ring a minrmum length of 6 cm' The centre of the outlet

tote statt te generally central to the length ofthe cistern. The lengtb

"iitul"tfa "f 
tbe cistern sball be 37 *2 al.. in tho cace of interj

on",g."ur" siphoa; bowev€r, *here integral sipbons are provided,

the outlet legrth shall bc 20*2 rnrn'

4.1. Inlet and Overfiow' fitole''.-Cistero, in the case of ourvod

ripUoo ot belltlpe' shall be provided with inlet and overflow holes'

";-,o!l.d 
ono at each end, which shall be oapablegf accommodating

* o".ino* pipe of not less thao 20 mm' oominal bore or a 15 mm'

t"rir"r""t r,+.o. The holes forinletand overflonshall be cleanly

i"rt or drilled and the adiacent surfaces shall be smooth'

4.5. Ballvalves.-Ball valves shall be of 15 mm' nominal size and

' Orfi *rf*. to I.S. : 1703-1968' The deisgn ghall pcrmit the

tt---€r, to il inrapidly anil close cfr€c.tivelywhon thelwel of the water

s€schos th€ worting waterlevel'

4.6. Overfov plpe.--Ttu overflow pipe shall be of not less than

zo irm. oomlo"t uot.' The overflow pipe shall lncorporato r non'

a";.i* mosquito proof dsvico-sesurbd in a manner which rill
;;tt'il to uu t*orv oleaned 6r renevred when irecessary' No

il"1.i"" sndl be nade rvhcreby thc owrfloc^ from the cistern shall

;t;h*;; dircctlv lnto thd wate'r closet or soil pipe without bclng

dctected.

4.6.1. The invert of the ov€rflow pipe shall b.22+3 mm' above

tno woruog water lwcl, or shall bc so placedthat under all circums.

.ioo-1n"-""tet sball ov€rflow into the overflow pipe before

IJno*i"g ioto tbc siphon pipe, when the level of water rises abovo

iuo-*o*i"g water level, that is' the level at which siphon can rtart

funs,tioning (ra slso 6'3')'

11. blushlrg nucho$ru-A knob or any other suitable means of

Uti"g o, pr*rrng tfrpe shall be provided for the operation of flushing

oltt6!.
4.8, Lover.4he levcr sha[ not project beyond the sidc of the

a*d io, a distance great€r than 35 sm. 6easured from the centre

"iLrarto, 
to the end of lsver arm. The lever arm in the case of

ift,ipnoo or bell type cistern shall be provided with a suitable

t"f"-**- the end through which a splitring or a $-hook can bo

t,o"rft. A chain shall be attached to the ring of hook.

ifn*o tt" 5{ook is employed it shall be effectively closed after

"-frUv 
to prewnt accidental disoonnection

4.8.l.Incaseoflow.levelcisterns,wherethemechanicsmlshsldlo
'.JritJ tn" handle, whether situatcd on the froat or at the ond of
ii"Jr* rU"ll be within the projeotioo limit for levcrs given in 4.8.

fr*i*u, 
"tt*tion 

shall be given to tho case of the operation of thc

trndle.

4.9. Si:*tg (Chdt).-The String or Chain shall be of such a
;66agth as to sustaln a dead load of 50 kg. without any appoarcii
or permaneflt deformation.

4.9.1. The string shall terminate in a suitable handle or 'pffi'
made of moulding in any heat-resisting and non-absorbent plastlc
or ary other equally suitable material. The finish shall bo
amooth andallburns,whichareliable to cause injury to the hand
when gripped,shall be removed.

5. Finish and Workmanship:

5.1. The surface of the cistern shall be free from blistcrs and
delamination and reasonably free from flow line streakirig or
colour variations.

6. Operation and perfortnatce requirements:

6.1. Siphonic Anangements--Cistern shall operate on the valveles
siphon principle, the siphonic action being started by tbe operadng
lever. The cistern under working conditions and with the ball valvo
in position shall operate on a single operation of the lever without
calling for a sudden jerk in pulling.

6.2. Workine Water l*yel.--Ihe wotking water level ehall ,bo
a minimum of 6'5 cm. below the effestive top edge of thc cistcrn
and shall be legbly and permanently markod on the insido of tho
sistern.

6.3. Fteedomfrom Self-Siphonage.-The siphonic system shall
be capable of being rapidly brought into action when tbe watpr is
at the working water level, but shall not self-siphon or leak iato tho
flush pipc when thc water is up to ooe entimotre above the invert of
the overflow PiPe.

6.4. Reduccd Waler Levcl.-:fhe discharge shall operate satlr
factorily when cistern is filled to a level up to one centimere below thc
working water level.

6.5. Dlsi:lnree capacity.-Di*harge capacities of cisterns and
tolerances on the same, shall be as follows :-

5 litres 1
10 litres ! + 0'5 litres.

l2'5litres ) . !

6.6. Discharge rare.-Cisterns shall discharge at an average ratG

of 5 litros in 3 seconds when connected to the appropirate flush pipo
and there shall be no appreciable change in the force of the flush
during the period discharge.

6.6.1. For the purpose of test, the "appropriate flush pipe "
ehall b€ deemed to be.

(a) Vertical pipe I25 cm. long having a nominal internal dia-
meter of 32 mm. in the case of high-level cistern, and

(D) a vertical pipe 30 cm. long having a nominal internal dia-
mpter of 40 mm. of the pipe actually supplied or recommended by tho
cistern manufacturer in the case of low-level cisterns.

E:rrucr Fnou I.S. 780-l%9.

Spccificatton lor Sluice Yalves for ll/ater Works ptrpoes,

(50 to 300 mm. Slze) (Fourth Revision).

l. Scope-
1.1. This standard mrers roquirements for insido sqrgw, non

rising spindlc type sluice valvee ftom 50 mn. to 300 mm. sizo rsod
for wator worts purposos with double flango and cap or handwtrl
for oporation.
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2. Chssiftcdtion.
&1. Sluiemlves shall be of two classos,naooly,Clasrl rpd Ctess 2.

2'2.Terrt prcssur€s and maximum working pressur€s for the two
class€s of sluico valves shall be as spoci0od below :-

Test pressure
W.lCm.z

,*=-lL,_i.a

(c) Tho sample from tho forged tost bar sball not show any sigo
of cracking whon subjcted to tho morcurous uitrato tcst sp€qifod
in I.S.2305-1962.

(4 fUe minimum Brinoll hardness numbor for th€ materidc
spocified shall be 80, when testod with a l0 mm. diamotcr ball and a
load of 1,000 kg. appliod for 15 seconds.

4,2.2. Ferroas Meuls z

4.2.2,1. ChromiumSreel.-{hromium contmt shall not be lecc
than 12 pcr ccot (see I.S. 157G,1961).

4.3. MiH SteeL-Bolts and nuts shall bs of mild steol unless othor-
wise spocifiod by tho purchaser ; and the mild steel shall oonform
to 1.s.2261962.

4.4. Matoial for Rings ond Sptndle lYzl.._Thc rings and spindlo
nut may bo manufactured from any of tho non-forrous or ferrout
materials given h 4, 4. 1 aad 4. 4'2.

4.4.1. L€aded Gunmetal : (non-forrous Metal).*It shall haw
a minimum tensile strengh of 22 kef/mma and an olongation of
not less than 12 p€r c€nt on gauge length of 5 crn. when tosted iD
acoordanoe with I.S. 265+19@. Wedgos of 50 and 65 mm. sizo,
howevor, may also bo mado of tho same matorial.

4,4.1.1. The manufacturer shall onsure that thero is no segrogation

of lead and give a guarantee to thi s offect to tho purchaser. Howertr,
whro so dcired by the purchaser, a typical samplo may be efrorod
by tho manufactur€r for checking for segregation by micro.exaoi-
nation at a recognized testing laboratory.

4.4.1-2. Thp minimum Brinell hardness numbr shall be 65 whcc
tetsd with a 10 mm. diamotor ball and a load of 1,000 kg. appliod
fc 15 sooonds (soe I.S.305,t-1965).

4.4.2. Ferous Metal z

(a) Spheroidal or modularcast iron (saa I.S. 1865-196I).

(D) Chromium stcd-{hromium oont€ot shall not bo lcss th5
12 po cent (.rc IS. 157e1961). The Brioel hardnos moobcr
of thc body ring aod wodgc ring, sball diffor at least by 50.

Maximum
working pressure

Ksl,lcm.z

Class I

Body.

20

30

Seat.

l0

l5

l0

l5Class 2

3. Nomlrul Siesz -
3. l. Sluice valves shall b€ of the following nominal sizes :

50,65, E0, 100, 125, 150,200,250 and 300 mm.

_ 3.1. l. Tho nominal size shallrofor to tho nominal boro of tho watcr
wry.

1. Matqiols t

4.t. Cat lron.-C.ast iron for bolles, domc, oovors, stuffing bor,
thrust plates, hendwhoel, wecgo, glaod and cap shall bs ofa quality
out l6s than Grade 20 of I.S. 21G1962.

4.2, Materlal for Spindle.--Tho spindlo may bo manufacturod from
eny of the non-ferrols and fcrrous motals givon h 4.2.1 and 4.2.2,
thc type of metal shalt be spocifod by tho purcharc.

4,2.1. Norlerrous Mctalsz

4.2.1.1, EEh Tensile brass or dauinium Droaze.--Spindlo shalt bc
mtchinol fron rolled, oxtrudcd or forgod high-tonsilo brase or
aluminium bron49. Tho tonsilo str€ngth of tho rollod, oxtruded
or forgod motal rhall not tro loss than 4{ Kgf/cmr with o minimrn
cloryrtion of 20 por ooot on a gaugo loogth of 5 co ; othor rcquiro.
mnts aro givotr bolow :-

(a) The toosilo strogth shall bo dotorminod in aocordanoo with
r.s.2654-1964!.

(D) For rods or soctions ovrr 30 mm the longitudinal axis oftho
t6t piooo shall bo 15 mm. from thc outsido odgo of the bar, rod or
rodion.
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4tt. fulSc latntit g Mq@bt *Tho jointiry malcial uspd botwces
ho ieoge ofcompon€nl parts-oftho valves shall be compressod fibro

. boaqd or rubbor (sce I.S. 638-1965rr) of thicknoss bctweon 1.5 qm- to t mm. The fibre board shall be impragoated with chemically
qantral minoral oil and shall have than 112 g por millimetro thickqess.

,1.5.1. Iointing matorial betwcen connccting flanges and adopters
rlell conforql to tho materials specified in I.S. 638-1965.r.

A,f . Stuffing Dot Packlttg.---Tlla- packing used in the strrffing box
sL[ b. of platcd construction made from Italian liqe homp or othor
suitrblc metorial throughly impregnated witb a high guality chemi.
odly routrat minorirl grcasc ontainitrg no teading matorial aod free
ftcr sepreifirblo mattor ; ralteroativoly, graphite impregoated

tr*iaf Bltcrial may also bo usod. It shall bc twisted from I or 2
td,r yern or a combination of those according to size and shall havo
r dcasity of not lccs then 0'! g./cm.8 or more than 1.2 glcm.8

5. Mtnufocture.

5. l. Sluicovalvos of200 mm.2 50 mm and 300 mm. shal I be provided
ritl dornos es shown in Fig. t-A. Othor sizes shall be provided with
brnrtc, itebly daigncd to tato T-bolts or studs, as shown in Fig.f-B

Bxrrerr Fron I.S. 2470 (Penr D 1968.

CoCc ol ?rocttcc for Dcsign and Construction of Septic Tanks

IART I-SMALL INSTALI,ATIONS.

(First revisioo)
l. Sc.Pc.

t.l. This oodr lays down rocommondations for the design, Lay.gul,

cor$ructior end maintornoq of septic taoks and includes method
of trGtrrt and disposal of tank cffiuont of domestic sewage. It
ir epplicbb 1q [6us6' lrts and such othor residential building
rlm thr iumber of usors doos not oxcoed 50 persom. Capacities

erd sia roquircd for 5, 10, 15,20 and 50 porsons are reconmended

tc frcilitate scloction of sizss of septic tanks.

2, TcrmlPlqY,

2.0. lrn thr purl$o of this standard, tho following definitioa
rlrll elply.

2.t. lblailcet filtu.'-lt coasists of a bed ofgravel, brok:n stone,

clirkm or luch otbcr matorial through which sowage flows. Tho

artrrio rtttc pr6.nt ie tho sowago gots partly romoved and

drbilisod ty thi biotogical slimo on the surfape of the media.

2.2. Dtt;rrrrlil T?ctEh.''L tronch in which opon jointed pipes

err leid erd rurrouodrd by @rso aSgrogato media and ovorlaid by

fr fqrto. Tto cilucot qots dlsporsod through tho opon joints

lrl ic etso(tod in tho noi3hbouring soil.

2.3. fi@n.
Q) Tar* Efllucnt.'4ho iupornatant liquid discharge from a

r6tictaak.

(bl Ftltcr $luent.4bo liguid discharged from a biological

iltcr.

2.1. Filter Medb.* Matorials, such as clinker, broken stone,and

3lvol through which sowage flows and on the surface of which zoog-

16l films dowlop.

2.5. Invcrt.^ Ths lowost point of tho interior of a sewer ol drain

It any cross,{4tion.

Norr.- For.oxamplt, in a maohole chamber, the bottom of channel

wbich grti+n tlp.f,ow of sowage through the maohole.

2,6. Scum.- The groasy aud olhor substances f,oating 9n ttrc 
!. |f;face of sewage.

2.7. Seepage Pr7.-(S.rakaway, Soak Pit).-A pit through which
offuont is allowod to spqr or loach intoibp surrouading soil.

2.8. Septic Tar*.-A watertight single storeyed tank in which
sewage is retaiusd suficiently l,ong to porait sedimootati,on of sus"
pended solids aod prrtial digpstion of sotthd 4udgB by aaaorobic
bacteria.

2.9. Sewage.- The liquid wasto of a household or community
including human excreta.

2.10. Sludge.- Sludge is the sottled solid matter in senri-solid
conditirrn.

2.11. &tbsoil Vater-:Ylatq qcaurripg Rat$ally helprv thp rud.rpe
ol the ground.

2.12. Surface Water , The run-off from precipitation and other
sater that flolvq.over ggrface of the ground.

2.13. Wastewatert TSe discharge from wash basins, sinks and
s:milar appliances, whichdoes not contain hnman excreta.

3, Prelimitary datafor desigtt.

3.1. [n order jo {esign a septic tank installation and the associated
scccnCary treatmeot works, idormation on the following iteor
should be collected:-

3.!.1. Par.tic.ularg of site and sewerage systen. '
(a) The Nature of thrc soil and subsoil conditions :

(1) The fullest p;ssible information on the nature of the soil
an{ subscil ccnditicns should be obtained, as well as thc approximate
water-table and any available reccrds of flrod levels or information
as to,thp variation seas:nal or otherwise, in the water-table.

(2) The soil should be explored to a sufficicient depth to
ascertain the sril horizcns and the scil types, grading, structure and
perrqpability. The external drainage factors, such as slope ofground
and icpition of surface water drains, if any should be asoertained

Exploration of the soil tc a significant depth should be made because,

criual gr visu:rl inspectiDn may fail to reveal unsuitable conditioor
suoh as an impervious granite, layer under sand, or on the othdi baad
suitable ccnditions, such as permeable schist overlai$,-ry ohv.

(3) Sor'l Types.-Ao approximlte field ideqtifuetion gf the

scil qhould be mrde in aocrrdanc,e with.t[e methqd,s.Siven,i$ I.S.
1498-19591. Trial bcres or boreholes should be sunk along the

,lioe ofthe propxed septic tank and biolcgical filter, and data there

,from tabulated. In general, thc ioformation obtained from trial
bores is mrre reliable than that from boreholes. The pcsitions of
,trial bores or boreholes should be shcw,r on tho plans together with
.$ections shcwing the strata found and the dates.on which the water

ilevels were reocrded. Full information should be given as to the

structure, type, cclour, permeability, depth and horizons of the soils;

as wgll as any impedances to drainage such as rock bars'

.(4) Percolatlon ,esr' -To, docide on the details of a soil absorp

tion system a soil absrrption test shall be conducted. The percolatioo

rate tiat is time required in minutes for water to fall 25 mm in the

test-hole shall be determined. A test in trial pits at mcre than one
plaoe in the area shculd be undertaken to permit deriving an

average 6gure for percclation rate'

6) Site plao slr:r'wi!8rthe p.rpp+$ed.or existing'buil4ings to be

drained as well as reduoed ground levels over the 
'ite'

466-3L ?2tr I
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(c) Plans and sections of the proposed buildings, showiog the
positions and types of all saoitary fittings and other equiporent re-
quiring.sewerage and the position ofall rainwater pipes.

(d) Th€ iavert level of tho drain at its poiot of discharge into
the proposcd septic tank.

(c) fhe number of users and number and typcs of ftrtures in
order that thc total quantity and peak discharge may be computsd

(/) The position and nature of outfall ditch€s or small streams.

(c) The position of any wells or tanks.

o. Design cowlderutbns t

6.1. Generalz Inunscweredareas, cveryhouse should havearrange-
mcnts for its serragc being treated in a reptic tank, effiuent from which

--J

!re^

t1919 rrTE

6ULL] TRAP

DT. DATh TUD

5 elnF
WE WASH BAsIN

UC WATEi CLO5ET

should be given spcondary trcatolent either in a bioloeiaal 6lter

6.1.1. Surface and subsoil water should be excludeC from finding '
way into the septic tauk. Waste wat€r ma-y be paSsed itrto ihg
septic tank provided the tank and the means for e,fiueot disposal
are designed to crpe up with this extra liquid.

6.1.2. DepenCing on the location of the water-tabL:r anl the nature
of the strata, the type of disprsal for the efl.rent fr.rm the +:.rtic tadk
may be decided (scc 6.8.1.)

6.1.3. Under no circumstanoes sbould efluent from a septic tanL
be allowed into an open chanoel drain or brCy of wrtcr without,
adequate treatment.

6.2. Layout: - ' .., 
l

6.2.1. The lay out should be as simple and direct as praciicable-

5,611 ?lPE

,.AN Hot-Eg

TO 5ECONDARY TREATT4ENT

FlG- t TYTTCAL LAYOUT OT A EEPTIC TANK SEI,VERACE 5Y TEM,

/ ; $"
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w.c

B

f,tr
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6.?^2. Thepipes should [e laid as for as possible, in straight lines

in Uott verticai and horizJntal planes; however where bends are

unavoidable they should be lcng radius bends with cleaning eyes'

Anyttring ttrat iriik"ly to 
""ot 

irregularity of flow should be avoided'

6.2.3. Atjunctions of pipes in manholes direction of flow from

a branch oonnection should not make an angle exceeding 45" with the

direction of flcw in the main PiPe.

6,3.'Pipe Diameter.-Ftop practical considerations a minimum

nominal diameter of 100 mm is recommended'

6.4. Gradients.-The gradients of land drairis, under-drainage

as ndl as the bottom of dispersion trenclhes and soakaways should

be bctween l:30Oand I : 4fi).

6.5. Iocation of Septic Tanks and Subsurface Absorption Systems.'

6.5.1. Septic Tunk-Septic tank should be located at a place oDen

to sky, as fai away as possible from the exterior of the wall of builiioq.
tt should also be accesdble for cleaoing.

6.5.2. Subswlabe,4bwfltton Sysrenu.-A subs'oil'lispersion system

rhall not be clsser than'l8 m from any source of drinking water'

luch as wellto mitigatethe possibility of bacterial pollution ofwater-

roppfy. It shall also be as far removed frodithe nearest habitable

;;ildirg as oconomicatly feasible but nod closer than 6 m, to avoid

damagJto thc structures. The actualdistancehowover shall be based

on tho soil conditions in relation to both percolation and bearing

O

'r51

6.6.3.4. Concrete.-Septic tanks may bb built out of precast or
cast in-situ @ncrete and shall have a mix of proportion not lcan€r

than I :2:4 or Grade M 150 (see I.S. 456-1964t).

6.6.3.5. Other materials.-Where septictanks are coustructcd with
materials other than brick stone or concreto, they should bc of
adequatethickness and qualityto ensure water-tigtness and str€nglh.

6.6.3.6. Cover.-ftlgry septic tank sball bo provided withaoovu
of adequate strength. Access openings shal I bo provided for purposcr

of desludging and inspection, if circular, thecleatr olrcniDg shallbo
500 mm dia, oinimum and if roctangutar, thc opening shell
have minimum dimensions of 600 x 450 mm.

6.6.1.7 . Ye ntilati,tg p i1e.- Every sept i c t ank shall be provided with
ventilating pipe of at least 5O mm diameter. The top of the pipo
shal I be provi ded *ith' a suitable cage of mosquito proof wire mesh.

The ventilating pipes shall extend to a height which woutd
cause no smcll nuisatrce to any building in the area. Generally tho
vontilating pipe may extend to a height of about 2 m when the septic
tank is at least 15 m away from the oearest building and to a heigh
of 2 m above the top of the building when it is located closor than 15
metrcs. The ventilating pipe may also be conaected to thc ncrsrs
soil ventilating system ofthe building where so desired.

6.7. Disposal of sludse.-:the sludgc from septic tants may bo
delivered into covered pit <r i nto a suitablo vehicle for removal fron
the site. Spreading ofsludge on the ground in the vicinity should not
be allowed.

capacity. Care should bo taken that tho ground below the a(iacent -' 6.8. Seconfury teotmentanddisposalnftheseptit:tank$luett :

UuilOing is not likelly to be affected by the effiuent soeping into the 6.8.1. The cflueDt from septic tank should ba disposed of by r no
soil. In limostones or cr€vice rock formations, the soil absorption of the methods givcn in Table 2 depending on the position of tbo
oystom is not recomm€trded as there may be channels in the l'orma' subsoil water level soil and subsoil conditions and the size of tbo
tionwhich maycatry'goitaminaticn over a long distance; in such installation.

6.8.2. Constructlon of the Soil Absorption systems a

(a\ Seepaep eit -The 
seepage pit may be of any suitable shapo

casos, and genorally where suitable conditions do not exist for adop'
t ion of soil absorpt ion systems, the efl uent, where feasible should be

treated in a trickling tlter or chlorinated.

6.6. septic Tank .. .with the least cross-sectional dimension of 90 cm and not less than
100 cmin dopth belowtheinvert level of theinlet pipe. The pit may

6.6.1. Dimensions of septic larrlr.r.-Septic tanks shall have rhinimum I be li_ne_d with stone, brick or @ncrete blocks with dry open jointr

widthofT5cm,minimumdepthcfonemetrebelowwaterlevelanda' whichshouldbebackedwithatleastT.5cmcfcleanco:rse aggrcgatc

minimumliquid capacity of one cubic metre.I.ength of tanks shall be (see Big.5-A). The lining above the inlet level sbould be finlshed

2to4timesihewidth.isilitable sizesofseptic tanksforuseof5, 10,. withmortar. In tlrecaseofpitsoflargedimemions,thetopportion
iS, ZO 

"oO 
50 por$ns t6sed ofi&rtain assumptions (sae Appendiv B) may bo narrowed to reduce the size ol the RCC cover slabs. Wbe,re

ari given in Table I fcii guidance* . .:^ no lining is used specially near trees, the entire pit should be 6llcd

6.6.t.r.A detention period of 24 to 4$ hours'.::TlY :::.,.tey xili-i"1xffi1,;,1uffi'"ll'ilr"f,:"?#rTffrTxiir.*rffiH
basodootheaveragedailyflowoitewag".' tt may bo noted howevcr.' -'------
that the average daily flow varies cor,rsiderably from ;;#ilr-,il o+r(saeFig' 5-B)' The inlet pipe may be taken dqwn tdepth of 90 cur

to tho othor and the a"t"r,li"idril';;;;;;:;;.H#a "Jr 
from the 'top as an antimosquito measuro' Illustralion of tvpical

criterio[ for design of septic tank. 
- --------:- -- - construction of seepage pits are given in Fig. 5.

6.b.2. Recomqended'desisns.-Figures 2 to 4 givetvpicar designs "t u*ntilfl[fr?##Tft;"?,,1jffi1l'r",',;h:ilii:ff#J'rl1?,H
septic tanks' p.ouiJ"a with 15 to 25 cm ofwashed gravel or crushed stones. Open-

6.6.3. Constructloa.:-Septic tanks may be constructed of brick- jointedpipesplacedinsi<lethetrenchshallbemade ofunglazed ear-

work, stone masoruy, Concr€te or other suitable materials. then ware clay or @ncr€te and shall harrc minimum internal diamef or

6.6.3.1. Brickwork ind stone ntasonrv.-watrs buirt out of.brick l;l.t:,t1*H.'',#1,fiTfi:T#ilil'T:i1li:J;',:** '*
should not be less than 20 cm thick and should be plastered to a

minimum thickness cf 12 mm inside and outside with cement mortar 6.8.2.1. The covering for tho pipes on thetop should be with coarso

notweakerthanl:3 wheretheyarebuiltoutofstone masonry, they aggregateof uniformsizetoadepthof apprqximatelyl5 cm. Thc

should havo a minimum thickness of 37 cm. aggr€gate above this level may be graded with aggregate 12 to15 mm

6.6.3.2.rhe noor shourd be or cement concrete or grade M 150 ::,ffi[:Tlfl?j":[';U*;T::#"*1if"*X,1i:1:T"H,ffi
(sec I.S. 456-1964t) and should be sloped towards the sludge outlet, .;iii; f"r- a mound and turfed over. f)ispcrsioa trenchcs arc aot
if any. " ,ecommended in areas where fibrous roots oftreesorvegetationarc

6.6.3.3. Pipes and fiuinxr.-Inlet and outlet pipes and other fittings

rhoutd be built in as the work proceeds. At the outlet ends, only
toos arcproferred but ba.flewallsmay also beused where sodesired.

likely to penotrate the system and cause blockages. The finished

top surface may be kept at least 15 cm above ground lwel to prev@t

diroct flooding ofthetrench during rains.

. Cooe ofpracticefor laid and reinforced conesetc (second revisioa)
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Yccrs. Moaths.

BR|CI( , gTotlE
dR coNC. DtocK
uNtNq wtTrt 9t)
,olNf6. .

7,6 C;4 THtct( MtN
OUTEi CA9ING W ITH
Co$r9E AaaREoNEa.

ct^

L.

5 A EMPTY PIT WITH LININ G
QtlcK +10NE oR coNc
Dlbcn LrolrNG hlrTH r'(oRTaR
torx19,

68 ptr wtlH FiLLING WIIHOUT LtNtNG

FlG,- 5 TyPICAL lLLUSrffATlONS Or SrEPA9E Plr3.

Terr.s l-RsoMrrENDBD Cirplcnus lno Szrs or Srrrc TertIr (CUusn 6.6.1. aNo Frcs. 2 to 4.)

4, cMr

AL.

6TONE OB DilcK
AdGf,gcATE FrrLrs6

ORICK CHAMDEB
wlrH 9iy Jlo,t.rf6

,o cl flucK oUTER
cA9tt6 wtrH coAf,eE 9ANp

Sldgc to bc remowthor Depth olsludse a bc
clconbg ltwnalof) withdrawn ln.

r----*;;-.r+J1 .e----\-----r
61t',612

Moultt. Yqn tars. Months. Y@t. Yan.

Nanfrr ol Ittsth Breath Lhuitl dcpth (For I&4d capacttt (For
rJ E cleaning futenal ol). cbatfug lnairval otlus,tt.

6l
Morillg. Tdar.

I
Yeah

(8)

6t

t.t2

1.80

2.34

3.30

7"t8

2
Yaz,r,.

(e)

68

l.t8

v52

3.60

4.55

11.20

(10)

'pt

":;
1.80

(l l)
58

0.36

o.72

r.08

t.u
3.60

(12)

sr8

o.72

r.u
2.t6

2.88

7.2

2.23

0.32

0.40

0.50

0.57

0.64

0.80

r.fr
l.14

r.28

(l) Qt (3) (4) (:) (O (7)

mmmmmgr8
5 .. I s0 0'75 . . l'00 l'05

t0 2.00 0'90 1.00 l'40

l5 2'00 0'90 l'30 2'00

n 2'30 l.l0 1.00 l'30 I'80 2'53

50 4.00 l'40 1'00 l'30 2'0o 5'60

Norc I I The capacities recommended provide for waste water also.

Notc2l A povision of 30 cm. should be made for free board.

466-3A-33
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Tnru 2-REcoravrBtIDBD METHoD or Dsrosl, ron Srprrc Tlxr Errt-usNT.

Soil aad sub-soil condition.
P)sition of thc sub-soil water
level frcni growd lcvcl.

(l)

with pqcolttion rate. Dcnse andclays soil withpercola-'
tion rate exceeding

6O Mtn.

(4)

Biological filter partly or fully
abovo ground level witb
undcrdrains and thc efrucot
led into a surfaoe draio or
uscd for gard€oing.

Sub+urface biological filtcr witb
underdroins and thc
eflueat led into a draia'c
used for gardening.

l---:

Not exceedittg 30 Min.

, '('i: -'^"

Dismrsion lrench located
plitly, or.funy above gr.ound
level in I mound:i

Exceedhs 30 M&,. bat not
exwM@Nb.

(3)

Dispersion trcoch locat€d
partly or fully aborrc ground
level in a mouod.

lVithin 180 qn.

Below 180 cm. . qpcp& piioi fusp".rtoo.trench Dispersion trGnch:

lvore.-Where the aboir motioned merhods are not feasible and where the €ffiucot has to bc discbalgcd into open drain it shottld tc
Iisinfected. ..., ,.,

TABra 3-ALIflAEil Rrfilo! EIILTENT APPLtclfleNs to Son
Atiilirpx sgrnrr . r..

.Illustration of a typical mil abcorplon syrtenr thfough"dhgD-r.lgf (Chusc 6.8.2.2. and FE,1)

Procolation Rdtc fiin.

0)

6.8.2.2. Design of soil absorpfion sysrerzs.-The allowabfu rate of
application of efluirt pcr unitir,ceof dispcrstontiench of sdepagepit

is limited by the percolatim ttldbf the soil (ddcrrhined in accordance

with Appendix A) aod tho rrlucs obtainable from the graph given

in Fig. 7 may be uscd for gdifance ; the allowable rate of efruent
application
in Table 3.

for certain sctcctcd'wtues of percolation rates hre giveo

' 50 tt l.t Ax

F-"m

Maxlrunz rate cf Et rES
applicatlon I l rnz I dol.

(2)

204
r :143

118
t02
90'
65
52n
t,
25
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t{tyfr t.-ftre atsorpdon diea fu a "dispcition trcnch is the
, .tsirt@marea. 

I
. :-!.;", ....rj.. r ...,,1

*ini 2.-iTh€ absorfrtion area for rcepoge pits is ite.'efrective
sidcwall area, ifie&ivelaepth being mea$rred from 15crh. below
inrrcrt lewl of inlet pipc to the bottom of the pit (See Fig. 5)'

Norr 3.-If thc percqlation rate cxcocds 30 minutes,'tb soil is
-udrffblcfor soa& awayr. If thaparcolrtirolratc cxcoode 60 minutes
*t[{1'g6i{,. uosuitoble fcr any soilaholFtba.syttGs.
"j. ...':'.. i ...
-; .t: ', .r

6.8.3 . Btologtcal Filters:

l0.l.l. A rod pole orai, ot[rit&r6i" mcans may be insertd
vertically into the septic tank up to thc bottom to find the depth oftho
studge (See Col. 13, 14 and 15 bITrUc l). Sludge may then be

rcmbiod'uritil'ittdcptlf is rodrisOdrtorbout 25 m1n. from the bottsm
of the tank, where more accuratc{Nrotitics of sludge to be removed

are desired values given in C;ols . l0 . 1 I and 12 of Table 1 may be used

fe1,gufd4ns.g,_

lo.f.2. b&tirdgingl should topr*rrbly Brricd out by hydrostatic
head or by usiqg a portablc pump. Mrnrnl handliog of slu4se should
be discouraged

,r ,;6;S.!..r..Th6 s€ptic tao& e&ont &qrld.bo discharsPd uniformly
;'b*r thc filtcr modia so tbt adsguata uation is providod for th
;ac#htion and oxidetiop. of tbc ronairiog orpnic Batror pr€scBt

in the scptic tank cffuent.

,. 6.E4.2. All tbG soil absorption sFtGms 3ivcn io 6.8.2. act as surface

- idt.r :r . fiIters as well, rhcrc tho soil bac'tcria, in addition to the

u.Jcria thriving on the matcrial of tlrc systcm' act on the organic

.utt"o in the efruent convcrting thcm ioto stable compounds'vlrich
,gif*m'fm &ucot, cthilqtho eslid rcsiduo.oellcd " humus " is lcft

ir tho 3dl Sotog. -

,,,,.6:&8>3., 'Under no cirtuns.trnccs stould it bc-assumed tblt th:
e6ucnt from a'biolqBtcat filtcr is -hermlcss. Whcrc the emuent

is likcly to contaminate the water coursc, thc effuent should be

'adEquately disinfected (eee Noto in'Tablc 2)'

'|..'|ifr$nnsue z ',

7.1. Generdl.-\'tork at site shall conform to I'S' : 1142-1960'

7.2. Fthet Medta.-Filtdr medie should bc incrt, clean free frorn

'rLtrradinrolrrbleinsew{Sescrcoaiuatsitcisadvisable.Tho
matoXialis graded ?5mm. 0o 40 mm. with coarser'ones at thc bottom'

10.2.
ed, the

Mabuuttu"ol Btotqtqltltq.-tthon tho Eltergets clogs
uirtla sloutO Ue.remvod, ;rrhod tborughly and replaced.

''i"_ i

. -.,i1

APPENDIX A.

:. (Ctauses 3.l.l.and 6.3i.2.)

- Determlruiioilolthe Soll brotptloaCupacity,
:,

A-1. Percolaiion Test i

i ....

, ..,$..lnspection and testing :

# *f: fiisoe1lbn.4hcwdrk furrld",b aarofully inspected at alt
t5* U id".e'that it ig lioing carrltd outaccdrd'ing tothe recom'

;,g4dations "of this code' :

A-1.'1. Eercolatigs tgst $bould bq,enqugeO as described-in A'l'2
to A-1.6 to detormine the permeablity pf .{Sc soil at any depth at

*6ic!oit, is.i,nJeg$edp disposeof thc 
1{1nt

A-t.2. A square or a circular hotc with side width or diameter

respectively of l0cm' to 30cm.and vertica! ddee shtll be dug or bored

to ine aiptn'of thp proposed lbcorDa&il trcoch. The,trottom and

e ides qf the holes shall be carefully *r*dditorder'to removEan,
-smehre<t 

soit sdifricD ard to pno*lanliFatoil inJgrfacointo which

*t"r rruy percolate Atl thc loqs€ material shall be remgved f19m-

iil" ior, aoa poarse sand or fpdroid rhrll bo added for a deprh oI

tLut S cm. to protect th€ bottom from scouring and sediment' '. -',

A-1.3. Water shall then bc pourcd irp to e dlnimum depth o{30 cm

oru.,n" gravel. In order to ensurc that' the sdil is gven arlple '

ippo.tuoiiy tii swell and to appro*h q1fo6 eqqalition it will be in,

a"riLg'tt" wettost season {',t[q ,ytqg.r 
& 

-peicolitionslalf 
be '

&.i i*d 24 bours after the 1rqtafiF 8444'. If thu 
Yate-r 

reryi1s .

i" il;; hole after tbe overnig[t ri'ittins pciod the depth shall be

"air.,a " 
i5 cm over thogru*tl. T[cp from fi:red reference poibt

iU. Arop in water level sball bc rctkl ovcr a 30 minute period.

inis arop snento tts€d to'6l5Bh5'lla Dorooletion rate'

A-1.4. If iio vidt'er redlnS;iditti'f,dlc,;tritcr chall be added to

bJic the alepth of the reterinrhatQlctill it is 15 cm over the gravel.

;;; 
" 

fixd refereocc point thc droP in wator level shall be measured

aiiOninutesintervals for 4 hourt, rc.flling 15 cm over the gravel.

"t 
,r"*.tiy. Tlre drop tbatiocqrrq'drrrlf .the final 30 minutes

p"i"O rmfl'U"rused to oatCulsto t&c Oeraolation rate' The drops

[J* dot periods prqvid€'iuformetion for possible modification

oitfr" p-cta,irc to suit local cir€unttonccs'

A-1.5: In sindy soils or ot'ber Doroqs eoilp in which'the first I ljm
or *"io.*po iway inless tbn3tlnirsce+sorthe overnight swellina

*ri"o.ii" ir." interval b€ts|lctr mcastqcmcot shall be taken ad'1o

ffil;';;ffi;,Jiiuirot onc hour' rhc drop that occurs dLins

ii"-A."f 10 minutes shall be used to calc.late tho percolatiorr-rirte.

A.|.6. Percolatton Ratc, Basod.op 64;$nar.drop, the pqriql]ation

,u[: ,*..'il;iimc in ininutes requiicO tor water to fall 25 mm; stralt

be alculated.

tank i8 cditroissioocd for use, it should

by fllisi it withflater and allowing it
birurs; It should 'theil bc toPpcd uP, if necassarY, and

a further 24 horrrs,'duriag'which tirne the fall
the water should not be 60r€ than 1.5 cm.

'' 9. Commlssioning of Septlc Tanks z

:,
: 9.1. Tho sewerage system should be complete and ready for opora-

tion before connection is made to the building'

gl.2.Thetankshouldbefilledwithwatertoitsoutletlevelbefore
the sewage is let into the tank. It should preforebaly be seoded with

well digested sludgo obtaio.d from septic tanks or sludge digestion

tanks. In tho absonce of tligested sludge a small quantity of decaying

..organio matter such as digested cow'dung may be introduced'

,

lO. Maintenance z

' 10.1. Desludging of septtc razks.-septic tanks should be desludge

priodically in accordance with the procedure given in 10'1'l' in

interval of the desludging depending upon the dosign of the septic

tank and ttre capacity in relation to the users' Desludging may be

done when the sludge level reaches a predetermined level '

466-34-33^
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APP. NI)IX B.

(Clause 6.6.1).

ry nade for ,*rW#: capacttbt aad stzcs ol *ptlc

,'DFl. *lain assumptions z

' S-i.I: The mrin assumption on which the capacities rnd sirer
given in Table I have been wg;ked gu: ara set qt bclor :-

(t) Sedtmcntattoin 
I -! ) '

' (l) Pcak discharge considcred for dcsigo :

Flxtwc Urtltt
'Actual nnmber. hofubk,

nuttbet
dlsclwrcl"g

shrultancouslY'
(3) (4)

ll

3. hciirtmry d*{o&d*z
3.1. ln order to dcsigo a sc,ptic tank instsllstioo eed lbgAl*od

s€condsry tleatmtnf works, i nformat ion on tX6 itcu ivtn lo 3'l'l' to
3.1.3. ofI.S.24?ir (: p5t Q 1968'r should bc oolcctcd. , : i

6. Deigacon ldt,atiotts z

6.1 : Generat, -In umrered urban and seoi'urtno 8rcrrtr$haittt
Colonies, hostels 'otc., ttould hovs arrangco€otr fc tratio8 rerap'
from thcse institutions in treatment units, such as a scptic troL ILG

eflucnt frorn which is given soorndary trcatnent oitbr in s lub'glr&ac '

digposal syrtem or in a biological 6lter.

6.1.1. Surfaoc anrt sdb'soil sater dixld bG qdrded fron' Mnl
*";i;i;i;. t ptic tank ' wasto watcr mev be prsrd qto tF:rtt
taJk provtded it et"ot sodthu means of €frueat disponl rrc&'tni

lo and ttr ndurc6.1.2. Depen<ling on the l'ocatiolr of th€ water'tat

,f i;;;ir;6 thu ii# of disprsat irr the dflucnt fron ttc qptb tllt
maybe doci$d" . l.

6.1.3. Thc efluent from septic tenkr uy bo albcp{ intg rF ryqa
channel or a botty 6[ 1ryater if locat henlth autbrity porqitr

6.2. Lavout.-Ihe I r ' ' : ''rt should con!o14-!o thc $quir€mdt dtrlo
i" 6.zli. to (,. I 1. ol r.S. 2470 (Part I) tgogt :i

6.3. Pipe Diu .ter.-A'rninimum nominal diampter of tJO qal.ir
recomrnendcd.

6.4. Gnilicnts: The gratlients of land &ains, undet'dninog *tll
*iL; b""; of disp:rsicntrenches and soakways strculd bc htrco
I :3fi) and I :400.

Nutnber or users.

(1)

5

tl
l5

m
50

o)
'i
l8

TB

27

63

(2) The surface area'bfthetank is designed on rhp basis ofo'83

pt for a f,cw of 9 litres Po.r:minut'c'

.'(3) Doth of *:r.i*li:" assumdat 23 cmto 3o cm'*

(D) Elwtge Drrl$toltz.-:
tO F,x Indiau coaditions'per capitel oontribulion of dry

,solids assumed at 70 g Pct.doY.
(2) The oapacity roquirod tce sludgp dignstion at 0'033 mr per

caPita at 25' C. I .' : t '

(3) V.rlume of digeetod' shrdgn assumod as O'00021 m8 per

caPite Per daY. - ':

(c\ Detention Time z .lt way work out to 24 h to 48 h baspd on an

swragp daily flow of qrewqgP' 
,

It is a quantity'in' t rftls of thich t1: iorl prodrcing effect

of different plumbiis fixltiien on ths plumbinS ryatcm are

erpressed in some arbitradl|rcholGa scile' .-Iu this c:rs€ 9

titics Per slinute.

Code o f pructlu- lor dl#l,l, ad owterctbn ef ugtb tald; s'

PART II-I.AB6E .ITiISTALLATIONS.
' .(first Rwisio!)

1. 1. 
.This standardpar't If) laf dova tbc rocomnendations for the

dpeigo, laycut ccnstriictlirir and maintonene of ecptiotanls and

i"OiA* methods of treatment and dispoeal of teok cfitucat of as

Oirotio sewage. It is applicable to rcsidential housing colonies,

GJa. and bcarding schools where the number of usc'rs ranges from

5 to fOO. Cafacities'tnd' sizes roquired for 50, lfi), 150, 200

iod 300 persons ar€ ,eocimrnqlded,to facilitate selection of sizes o.'

sePtic tanks.. 
.

2: TatdrolocYr
2.t'. For purpcse of this staodnrd' the definitions givcn in 2 of l'S'

, N '(Fart I) ,96Ut: ritaft aPetl

6.5, I-ocarion oJ S,entiy taaks add Sub sutfae abY"-'&e 
Y

6.5.i. Septiclazlr : Septic tank shoul'd bc locat€d io an opooqnc

"i"*"., 
po*iUf. and as far away as poasible f-t* tto crtcrbr of

iili-*"rirf,n building. wherever it cannot be locatod iatFa tFo,
.i**," rrotilation arrar*smphtfor thp escape of thcgnrerfr@tb
L-il,f""t Ji*riG;d". It shruld also be aoesriuc for'l'i'c!

6.5.2. Sfi-swface absorpition system:A sub'soil disporsbn l'ltcd
.ft"iinot Ue aoter thao 18 m from s'rroo or storage of drioliotlmtot
r*U 

"t " 
*U, to mitigte tli possiUilitv of lic qial @t{-tn of

""i"t 
*ppfy. It sball also be as f31r-eq*'cd from the mlts1!q'

table building as eocnomically leasible but nrt docer tlan 6ry I
uuoiO J"."g, to the'stru.tores' The aslual d'istane' hont*Qr' 69-
;-;J-.;-,h" soil ccndition. care should betakcn that thii.uad
befr*ii" "Oi.*tt 

building is not likely to be afreotcd by thp {&$ff
ili*-ir,oin" soil. rn limpstoncs o,r cBe,vis roct foqtq tb
*ii"fr*etir systemisnotrecomocndedasthsc my to- sag
;,h. f;;;rt"n which-mav carv contaniratTt'!1lk!{t'
iir*. fr-t."n cases, and geoerally where suita'bl'e oonditimr'ftrbt
;tiir; ;"ption of soil abscrption svstens' !!e .{ryt' thorc
i"iriU.. ilid'be tr€ated iE.atrickling filtcr or chtoriiltctt ' 

,

Maximum
Discharge.
Lltreslmin.

3

4

l0

2

2

3

7

6.6. ScPtlc Ta* z :. . :.

6.6.1. Dinenstons oi Septtc Tcnksz SirGa Ed';rul|l&-'..d
t*ir--"iu gir"n iable I anil2 for gitlanoc' Tr{ I {iil'
iffik.i-rripiictatrks suitable for housing obnioe fcu* d
ffi;;;roo ind 300 penlons; Table 2 sws tlil ffercr of

,"-ri, *i 
"U" 

fc hostets and bbsrdi* 3choob for pc of &' t{Or *t$
200 and 300 PCmm. .:i r:d :

,'1

.., r .i
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Ltquld dcpth(Dl for stated
lnrcnak sf sladge

nltMrbwal,

Llqul d c apac i t les I or sta,.ld
intenal of sludgc

wlthdrawl.

DEorc
o, ,hc

4rrltl$'vallhen
,la l,,tc,

cUt
(r)
t
t.3
7.1

t.3
9.7

tnddt of
4Qis.

Lertgt h Brcadth
(f,). '(8).

Once tn two tcats, Once 1n a yso, Orce ln firolEat,

(l)

100

150
200

300

(2)

TD

8.0
lo6
t2.4
14.6

(3)
a
2.8

2.7

3.1

3.9

(1) (,
E
1.04

l.ts
1.15

l.l5

tl

or lcss.
(o

El
42.4
q,t6
38.4
569

(7)
6t

21.3

32.9
41.2
65.5

GCl.l. A doteotioo poriod of 24 to ,lt hours ir $urlly availalbe

blrd oo tho arwage daily fuw of scwagc. It may lo rotcd horGwr,
hai tho awrago ddly flcw tarics qrnriderably from onc installatiqns
to aaotbr and the dotention period should not bo c,lnsidcrad as a

eritodon for desigo of scptic tanks.

LI

6.6.2. Reomnu&d Designs: A typical dooigr of r s.ttie tail
for large installtaions is givto in Fig. l.

6.6.1. Cowlructlon : Septi0 tanks mly bo construdod oot af taht
worh sto,re masonry orneeto of othor suitrbb rmtcrhb. fh
requitemeirta fc each of thece itoms rball 0rm to tboco dvro or.
form io 6.6.3.r. to 6.6.3.7. of I.S. 2470 (l art D l96t.o

na Q s,w,ett
--OUr LET

L
[*

0

D

_t
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Ltvruo?lnJtt q

(c tlo

-+
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lartn b.n {K CtMlfrt
CA I13, t t' 2i ntatr^t FrNrara

STEFLE C,ttc ol Ealet<
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tNTAR6EC SECTIOH XX

TorEf.. A tofrou 9&E orn;t. oR Mo'.;E $aARo, -tlt€ ouTLBl ls PReFERE,E9.

N01e7. ?Qow.rou FOl gEttUP(l[Gt ,iu+9e HyTrAULlc^Ltv
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tlslr II--RBG9TMBNDBD Cepecttrss AND sttrs oF SlEPrlc IAN!$ FoB HosrBrs lxp BoenotxO Scrtools-

(Clauso 6.61. and Appen4ix.B)

Itrtnhef ol
: hNrs.

Iargth.
G>

(2>

TD

t
5-7

7-7

8'9

10.7
-'J'l:" '

frltArt
(R'

o
: lll

1'6

2'r
2.4

.2.7

3.3

Ltquid Npth(D\ for stated tntervals Liquid capacitics for sbted latctvals' oi*dee-witMrwal . ,of sludgowitilraval- 
in ,noryhs. ... in months.

Otwbe-yt.
(4)

Et

l'3
l'4
l'4
l'4
l4

Oacela two yeart

o)
E

t'4
t7
t?
l'7
t.7

Awe ia aleos,
''.,'f.D.,"'''

40

l$4
16'8

25.8

33.6

4ys

Number of
Households.

Once ia two years.
(7)

.61
ll'2
20'4

3t1
41.0

60.0

Number of
Fixture rtits,

(3)

40

60

80

t20

Disurce.of
the poti-
tion wal,

. fron the' inlct. end

(8)

ql

3.3

$s

tt
' i,,-

@
7-2

Probablc Pea*,
Dbelwtc

Lltresllhltrub.
, , 

.,"rtt)

tr6
a[4

132

648

i'i0"
ii..
,U

p;
1t0,

*.
l9or,,i,*r-,

i":${t :!C.A;criror,, 4 DtIprll'#' tWc :. fbc sludgp frgm soptic

:d{;;;;.cirirtua i;,;rftabL iuiao for,transp'ort to tho

.i&e.l-r*tt--rt .e it,oly:hodiach*rdieto arludtpCrviqg hcd or

trcriched. i..:,:.; i,i , r, j :r i -:.1

6,8. SeandaryTrca,rrqntod Dblosalof tlu ScptlcTolr*. Efrluca' z

6.8.1. The effiuent from septic taol ghould bo ilisposcd of by aoy

o* oi tli methods givcn in Appoodix A deponding on tho Ssition
of tUc subsoit wateilevel, soil and sub€oil conditioos and thc"size

of tho iostelafion.

6.8,2j Construaton ol thc ntt absorpt!9n systc,N: fmEirhnt
comiderations to be borno in mind in construotion and dfrn of
roil absorption syst€m are Siven ln Appeodix A for grildanoe' Tttcy

may tave to be suitably modifid to guit local conditions'

7. Vuk oa site z ':, ;. ,

7.2. Filter l1riaflFddf4iq$ffi6.tlirrrq0* from dirt ond

iosor"ur" in sewage] ilei..iiri*tit*iiildvtuabla Thc material

iri graded 75 mm to 4!.iFsaitt 
Tsormca 

ltttt btrttom'

8. Inspectlon md tZfr 
'.* 

*
- *€".-,,

8.1. InsBction: Tho ririrk shoutil'b6 carefully inspocted at all
iiag€s to ensure thtit ii'boiuf carrio& eut'lccording to thc r€com'

imondations giveo in tbie code

E.2. Testtng: Beforo tho tant ir commisstone'{ for use, it should

be tested for watertightness by filling it nilt mter and allowing

it to stand for 24 hours' It should then bcrbppod'up' if necssrary

. and allowed to stand fo1 a fqrtbcr pcriod of l4&oun duriog it&ich

tioe the fall io the tevel'oftigv{tcrsbouldnottcmorothan 1.Scm'

9. Commisstotr/rrlg olsc?ttc u*s z

9.1. Thc tank should bc 6llcd with watcr to its outlet level beforo

thesewage is let into tho tank.'It should preferably be sceded with
small quantities of well digestld gludgc obtsiaed from scptic tanks or

sludge digestion taots.' I*ttc draoc'of:dig€s&dlCdga a small

guaotity ofdecaying orgpnrc oatter, such as digcsted cow'dung mly
'be 

introduced'

' .: APPBNDIX-B

(Clause 6.6.1.)
,.

Design guifut ond ossumpliou

B-1. The following assumptioos and guidcs have beeo the basis
of desigo for the dimension ard capacitics of thc tanks given in Table
I aod 2.

(a)-Phn dilnensiom-howbGh bslcd on surface loading at pcal
dischargc.

.. -::.*.::-.-ii,.-*.- .ii.- . ri-.:.' *'

(b) Fir,ture uoit is daffndl as a quentitt io terms of which the
load producing effoct 6f differeot pltrobing filures on the plumbing
system are.expresscd .on some arbltrarily chosen rcale which for the
purpose of this c.o&}+q.peen tefGoaa.9litrelpcr minute.

:,
(c) Each burchold onsistlifr of 5 mombcrs has boen coosidcred

to have 2 fixture units. Expectod pcat digcharge from the houiing
coloniee is given in Table 3.

Number of
-, Users.

(r)

100

r50

20d"

'3hd

o),1

'20'
io
40

'c0'

. +:..1 i.i.i.; {:j ,i,tai _ri t' ," i,::
(d) The.nurnben of plumbing ffxturc unltg ln hostels and boardlts

schools has been asumed aeordlog to thc rccomurondatiots

*"t"ira iD l'S. 1l?2-19?1. Tho probablc pcat diccbaggc' ftgo
theco uoit ls give in Table 4'

TABLE UI-EsriMArIoN or FRoEABLE Pslr DrscHlRoE FoR

.. ..RTSIBBNTIAL HOUSIING COLONIES.
:2,

Basis : Each hiruseholdconsisting of 5 persons may havc

- I WG -i I fftture unit

. , i I: bath - l/2 0xture unit

I wash basin/kitchen sint -1y'2:6xturc unit.

lA. $aintaunce ! ..., . r.d ..

10.1. Desludgilry ol Sephtc Tanks : S@tic tsDlc should be desludged

periodically, the intervals of desludgiog dependiog uDon the design

of tlo septic taoks and thccrpacityinrclationto its usors. Desludgir-'g'

m.ry be done-wheu ths rludgo lend rcache a predetermiaed level'

a fiUqeffte*HfEaf b$liHrthe t* tD seld:tte{rS dc',
posits..

l0: l. l. Desludgiog shouH t'dcrably, be carried out by hydrootatic

lcad or by using c poitsHc pumj.- Manud handling of sludgo

bould'bcdhqouragd.



263

Number of
Usert.

(l)

Trrr,r IV-Evrrurrroil (x PnoBAEr.B PsAr DI8CEARoB rcR
Hcrruc ino Eornorno Scsools.

Basis: Sanc ac for Tabb8

' Brreecr FBoil I.S.909-1965.

Spccficottoa lu wdcrgtond fuc tydrat, slulce valye typ.

l. S@pc I

I.t. This rtandurl lays down the requiremelts regarding material
Sape dimeosioa Bod tert of uodorgtround hydrant, sluice-valve

Tr. Oo*lly, tbo sluievalue type hydrant shall be sluiccl
utititiee nrheroit lsiatcnded to introduce into this additional
valve for closintpfrnainr for repairs thea ant to the sluicqvalve
oD of a similar glpe mal be iutroduced adin dotted the side of
Eain as cboltr rig! l.

2. Dcsttfrr
':'!-.

2.t . Tho hydraot shatt tonslrt of thc following componeotr I
(a) Ooe or two slb.rhlves with a road surface bor
(6),.{ dur}foot bco{,'r i f,:
(c)'A 63 mm oalc'.iotffiaooous pattern, and

ld{CaslhonJg?cep F*oredlrsr*ts to the duckfoot beod

byryofa claio.

3. IgI*rktt ;l
i.l. Sloi* ,"lvpr rhall bo of Class I Typc conforming to I.S. 780-

1963..

3.2. Rod rurfao box end tho cap rha[ be oidi'st iron conforming
to Greld 15'of ,5.219-1962

},3. IlI*foot.tcedGdlbo of cart iron conforming to grade 20 of
I.S..210-tSZ+

i.l. frc outkr of thc hydrad shall bc ma$ of one of the ma&erialr
givm in 3.1;1. and 3.,L2. .

.".1'14. Copcr fuyx,: Coppora[oW ot"a for castings or forgingr
rball oodorm to tho tqull@ts giy€o below against each.

(a) Sand cartiog; .. Grdo2ofl.S.3l8-1962+
Gndc3sf I.S.304-196lt

(D) Dic etiogr . . 
i 
..y Grado 3 of I.S. 292-1961@

(c) Ilotffi*F , .i .. Gredc I of I.S. 291-t%l%

WC :futh Wash frlunber' Pt,fubh
futtnl of Peak '. .

Xfichcn Flxwe Dlsdfia
d*. Untts. Llryl'

mlna/,ci

270

,100

(3)

6

t2

)
u
,7

50

lm
t50

200

300

(4) (5)

612
12 24

19 38

25 50

37 74

(6)

76

130

m5

(e) Estimation of pcrt dtrcta4p is fuod on 50 Dqr cent,of .thc.

ffxture unitr discbarCiog tlqil tanoouslyex@tin thodrsoof board-
ing schools with 50 mcobcr rboroitig based on 7p;t9r:!+t ojtttg

(/) For the estimslion of luantitic qf sludgie, contribution of
dry solidce has becn assumLl ar ?0 g. per capita per day.

(g) Average tempGrrfurt in s@tic tants has boen assumed ar
250 C.

(/r) Capacity required for slrdgp digestion on tho basil of
assumptiorut at (f) and G) is 3.3 Bt pcr 100 persons.

G) capaaty rcquirod fo1 rtoregp of digested sludp onitho.bulri
of the assumption at (O ir 7.47 mr pcr 100 penons Pcr 1rcar. 

I '; , 
.

(&) Miaimuo dcpth of rofie folc is conriderod to bGqC'EGts!. '

;
I

I

.r. L;

,:tl.l

r r. {\.i-t -
-.. 1t r,:1'r::;rltri: '

(ar) Deecooion thc ry rort otrt to 24-f8 h borod oo all,ictatp.
drlly 0ow of rcrala ..i' ,' .. , '' i i.

' I r: 
'

(2)

6

t2

l9

25

37

.;: a rf I I

,.

i ...--. -.,-..
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1,1.i. Atualntum Alloy.-Aluminium alloy usod for castings shall
conform to I.S: Desipation A-8-WP or A-16-WP of LS. ff17-1959

4. Slrope and Dimensions.

4.1. The shepo and dimensions of tho rrarious componcnts of the
hydrant shall be as given in Figs. I,2 and 3.

5. Toleronce.

5.1. Tlre tolcranoe on the dimensions of road surfacc box shown in
Fig. 2 shall be as under :

, Dtmensions. Tolerance
(2t

o)*
Upto and including 50 mm. +e5

51 mm. and abovo up to and including lfl) mp- + I
tOl mor. atrd abovo up to and including 500 rn. + 2

501 mm. and abovo + 3

6. Construction,

6.1. Tho road surfaoc box shall bo providod witl e hirycd cowr
and thc intcrnal dinronsions of thc box shdl bl 500 x 300.mm.

6.2. Tbo duckfoot bcnd shall be f,angod et botl crds with drilled
holes as shown in Fig. 1.

6.3. Thc outlot of tho hydrant shal l conform to 63 mm rneb coupl-
ing, instantaneous pattern, as specified in I.S. 903'1965f . tt shall be

attachcd to tho flangod cnd of thc duckfoot bcrd by ncers of M.S
bolts. Thc oponing of outlet shall bc covcrcd bfa C.f. oap attaphsd

to the duckfoot beod by rnsans of a suitable chaie.

7. Workmanshitt.

7.1. All parts of thc hydrant shall be of gmd workmanship and

finish. All burrs and sharp odgos shall bc rcmord. lhc watcrway

shall havo asmooth fnish.

8. Pdtnting.

8.1. All parts of the hydrant shall bo painted externally wilh lwo
coats of firo-red paint. Tho oovsr of the road surfac€ box shall

bo paintod with two coats of rust'resisting bright lumioious yellow

Paint or clet visibility during night'

266

9. Test.

9.1. AII castings shall be satisfactorily tested and prorrcd perfectly
watortight under a hydraulic pressure of 183 metrcs head.

70. Testlng Facilities

10.1. Themanufacturor shall, at his own cost, furlish sr'ttil
supply labour and appliances for sucl testing as ryay b. cerricd
out on hispromisosin accordanoe withthr provisions of this stan.
dard. Failing facilities at his own works for making the prcscribcd
test, the manufacturor shalt bear the cost of making thetest
elsewhere.

ll. hNltectioa. .
11.1. Th6',p0rchaser or his representative shallhave accessat all

ro{sonable timcs to the maqrhcturer's works in which thc hydrants
ordcrcd are boing made and tested.

12, Markhg.,

t2.1. Fnohhydrant shall bo cloarly and permanently marked with
thc following information :-

(a) Manu&cturer's namo or trademark.

(6) Tholetters " Rof. I.S.8.909 " , and

(c) Year of manufacture.

12.2. Tholovor of tho road surface box shall have tho letters

" FH " omboosod on it.

12.2.1. Thehydrant may also be marked with tho I.S.I. Certifica-

tion Mark.

NoTe.-Tho use of tlre I'S.1. Certification Mark is gorrorned by
tho provisions of the tndian Standards Institution(Certification
Marks) Act, and the Rules and Regulations made thereunder. Pro'
smosofthis mark on prodgctscovored by an Indian Standard conveys

tho assuranoc that they have been produoed to compl y with the roquira
monts of that standard undcr a well-defined system of inspectior
testing and quality control lluring production. This systcm, which
is davicod and supervised by I.S.I. and operated by the produoer has

the furthor saftguard that the products as actually marketod aro

conti nuously checkod by I.S.I. for conformity tc the standard. Dotail s

of cc.nditions, undor whi*r a licenco for the use of the I.S.I. @rtifica'
tion Mark may bo grantod{o manufacturers or processors' ElSy b'
obtainod from the Indian Standards lostitution.



tl

i

l

267

a

C

SECTION XVII

STANDARD DESIGNS

:

{j

J

I

t



t.

F

269

SECTION X\[I.
STANDARD DESIGNS

cfNTENTS.

Epecificatioo No. 108

Specification l o.108-e

Sp;cification No. lOt B

Spcifrcarion No. 109

Srcifcetbn No.lt0

Reinfored Concndc liorels

Fao clamps ..

Ferro @rnent Wator Tslh

King r-od trussos .. .o

StoelSooftnl..

Pagc
naaber.

27t

273

27t

282

291aa

I

O



L.t
numbir

a00-1962

270

SECTION XVIT

STAI\DARD DESIGN'.

INDIAN 1 TANDARD DTTRACT

tilolds and Wolfing aa aa aa

ti
a,

pdSc
number

2et

o

,



't
t

.'l

SECTION XYII.

STANDARD DESIGNS.

l. Relnforced Conuete Llntels z

l.l. The lintels shrtl be constructed complying with standard
rpecificati,on No. 30 and the notes on reinforced concrete design
appended thereto. Sizo of aggregate shall not be more than 12 mm.
ro 18 mm. guage, unless otherwise spocified. The aqgregate shall
0€ thc hafdct.available in the vicinity. If fUrther dlscription of
rame is required, it will be given cithcr in the descriptive specification
shects of the agreement or in Schedule A,. untested rods shall not
trc used (As there is frequently difficulty in obtaining tested rods
in local markots, stock is usually maintained at the public Work
Engineering Corporation, Madras. Thc Contractor shall before
tendcring his rate for reinforcod concretc lintels, assure himsclf rs
to the cost and source of purchase of the tested rods). The concrete
mix shall & I z2:4 of grade M 150.

2. The work shall be moulded in situ or cast in moulds and hoisted
to position after 7 days as may be ordered by the Executive Engineer.
Any lintels wtrich develop cracks or become reduced in strength
before being flaced in situ shall be rejected and the contractor shall
rcmove tlrem from the site forthwith. Care shall be taken that
@rtrers of lintels aro not broken off during hoisting or at any stage
oflhe work.

l. Design of Lintelz

3.I. For norrrlal loadirg.coaditions in buildines siflglc,or multi-
sioreJrcd, thin lintels can be used as detailed bclow.

3.1.f. 75 mm. thick R.C.C. precast lintets with M.S. rods placed
oentrally may be used for sptn upto 1.8 mctres.

3.1:2. The concreto mixshould be M. 150 (l z2:4) using stone
jolly of not greater than 20 mm. size. ;

3.1.3, Three l0 mm. dia. M.S. bars as main reinforcement ard
6 mm. dia. distribution bars at 30 cm. intervals in required numbers
for varying sgans upto 1.8 rnetres are adequate for a Zj cm. widb
Untol. Tte sam reinforcement is adequate even for 20 cm. wido
lintels to be used in modular brick walls of 20 cm. wide. The rein.

forcement in lintel for widths more than 23 cms. shall be providod
at the rate of 1.03 sq. cm. per lO cm. width, the thickness of lintet
being kept csnsail.

3.1.4. The number of courses & brickwork ovir ttie thin lintel
should be at least 5 courses in C.M. I : 5 i.e.46 cm. height of brictmasoory. " .;

3.1.5. The top surface ofthe precast lintel shall be fioished routb
to provide proper bonding with the brickwork on top.

3' 1.6. Such thin lintels can be used for opcnings for windows and
doors for all buildings and for openings in framed structures of any

3.1.7. The lintets shall be propgled to a length of about 30 cm.
intho middle while brickwork isconstructed. Theprops mayb
removed after 7 deys of cutiirg brickrork. '

3. 1' 8. Where required, provision of R .C.C. sun shade can bc raado
by projecting the steel bars during casting of lintels and tlc
sunshadc cast-in-situ separately.

4. The rate shall be per cubic metre.

Norg.-(a) Vide paagraph 5 (b), Tamil Nadu Building prectioe
regarding tying frame work of reinforcements.

(D) Inlieu of hooking the stitrups inthe standard desigobeams,
as re{rirdl on page Tamil Nadu Building practice th6 stirrupc shd[
be continued as a binding on top of the'frame and each enil bent
around a top longitudinal main rod and wired in position.

(c'1 Vile page Tamil Nadu Building Practice reprding dcsign
of hooks.

5. For random rubble or other classes of masonry where thero is
douttful bonding it may be advisable to design the lintel for thc
whole load diiectly above the clear opq$ing but thir witl'?be a
natter lor judgement for tht! desigaer. irr oases wh€{€ a di?gfam
is neceisary to explain the assunrption made for the loae, this
should ac@mpany the oalculations for the inf ormat.c I of tha
oheoking authority.

o

r1
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i SPEqBCATTONINoI I(ts-A.

,'Fap btrapr rhrll bolol'l suitable dcsign aooording to the naturo
of,cotrtrction'ofu'ilingln wbicblthrce clamps are to bo fittGd. In
rll cer* fan clampmha[ lbe-fabricated from tected maal of suitable
dzceo0 ttey shall be as (lose fltting as possible. Fan cla^mps shail
havc 8;lufficietrt clarancdlbetween ceiling and book and the shape

-of tbU book shr[ be'propirtioned-forifixing a 50 mm. sbackle insu'
{ator. Fan clampslfior rpinforced concrete roofs shall be huied
witb,tliocaptinq and duolarolshall be taken that they shall serve

thc purposo. tan claoprlfor wooden beims shall be of suitable

flat iron fixed on two sides of the beam and according to thc etd
section of the b6am; ono or two mild stocl boltc passio! thqdb th
beam shaU bld both flat irons together. Fan clampc for *od;ltb.
shall be fabricated from tested flat iron to fit iorigidly to tbo bdorl
flange of the beam. Cara shall be taken during fabricatbn thl tb
metal does not crack while bmmenug to shapo. CIhoe f8s &rya
for example, recessed one shall be made to suit tbo pcitior td ID
all cases care sball be taken !o se€ that they are rigid and refa

A typical arrangement of a fao clamp is given in Figuro I.

t-A gLiO

t2O

IL

90 ? RuEDcd

t2\

fiia90

atPogLg Loo
9HAI,IJ DG
yA 'aD

90

2r,l{tV
tG'odItJ

?rwtoo
to0
tz

C.C,DC/.IA

ex.ra" t eo? ?ilALCg5 TAtaTeP

Norr.-All fan clamps shatl be so fabricated that fans revolve seadily.

2. Materials,-

2.1. For sand and cement used for mortar specification given in
.Section I shall apply.

2.2. Specification of M.S. bar is covercd by I.S. 456/1964, 43211966.

2.3. The chicken mesh ald weldcd mcsh shall be of approved
quality.

466-3A-35

3. Fabrication details.-T'he general fabrication detallrof fcro
com€nt water tankq sball be as shown in the drawings whilo tbo caao
is fabricated n€cessary provision shall be made for inlct dpo, litrBa
book, over flow pipe, scotrr and outlct pipcs.

Thc sizc of tne tank shall depend on the watcr storag€ capadtt
required. The possiblo sizes shall be selectcd from Tablo I bdor.
In circular tanks D/H rate of 1.04 shall be prefcrred for atry capooftr.

+. Castlzg.-No separate shutteriDg shall be Deessary vhilo
casting the tank as the cage is made to requircd sbapc. But, fc
casting the base a plain or level platform shail bc 6scotid. fbs
casting platform shall be lubricated using mould oil ia advam bdcr
casting of the tank. Thc mesh cago shall to thco placd oo ttc
lubricated levcl pla$orn"

lh''*

I

. I- D ?c^o urrx ee*n
r . All?rnc^rrrou, tltr,G ,A, A.lt" _

2.1re wtTn PaAn- .

.i
IO&8. SPBCIFICATION FOR FERRO CEMENT WATER

: TANKS.
: .L. Gewtal,-,Fcrro ccmcirt is ri vorsatile structural matcrial possc.
tihg uniquo propcrt*s ofl *trc66n and scrviceability. It iJ nade
sith closcly knit wire mes[ aod Eild stccl rcinforcing bars ffllcd
hdth rich ccmcnt mortar, uLtOcO meoh uay also be used in placc of
rcfoforcir hars.

h

a



rrl'j'

and river sand sieved throu8b a sierre with apcrture size 7. Sugrcrtoi crprciti* fd1 various rlr€g eh'l thoir wti$tc:

be mixed dry in I :2 proportion bY wcight. Water shall

to the drY mixed mortar adopting a water cement ratio

The bottom slab of the taok shall be cast to the required

with the mortar then Prepared.

Sertal ruanbet and
tWqf bddlng.
, (1)

,1 Inalivialual
Residantiall',"

. Iloues.

2 Fpr blocts of
. flatg.

3 For communitY
uses.

?adll,

Shape.

(2)

Rectangular
CIype A)

Cltinderical
CfyPe B).

Twinrctringular
. tank(Tr/poO.

Battcry of.
rcctEnCular

.,.,h& (IYPGD).

Cllinfuricel
Gvpesl.

Single or
multiPlo.

Cagactty ln Weieht
litres. tn kg.

(3) (4)

800 31

800

1,600
(800 x 2)

7,500
(62sxtz).

5,000

10,000

W

300

580

3,300

1,500

2,?5o

i-1,,',i'

l.ti ,'
ll; .ii.n,...'
t1^, l r: .

L:: .;". ,

:-.'!i. .. -

:*.i
',-:.
F.-,. . .' .

*,.i, ,,

:'i,.'rr: r . .

ir- -{ ir .

;ti
h.',,

,; I '!' ,'
ii'ril ...:

'.-j '. .,

INLET.

uj .' j

,i-'. :.

t,. - -, ,'

*',:
lii: .

*r;':'::'

kt"il:x,
+:.
> . '. ,

i,r '

''li.

[ ..:"-
i{;,.,: .,
:,J,i -r'. j

.':r 4""

,,..' .'. :rpnnacEmENl Rv'l/{,wnAK l^,^TER T4h(Tr re A)^frJ5ffit

'.IT

+!r

Ilostar'

',- @vor platform shall be cast separately on a lwd platform anil

5, Curttg and Tbawportglt4n-Thgiuring of the t{trk o$q,.bo

''Ao*-"iLiz4 
noun by uJing continuous wale-r.spray for 7 da']6"

lffi-;; Arktsha'ii b" trinsported usine lifting hooks 8ft6r this

:,pgrriod. I

:,! . 
'

!'

6..Patntirw.-The foterior of tho wator tant shafl bo paintcd using

." ;* :sio paintiof I.S. 15s/8 gradc or itr equivalcut tnown as

ddDkirg water Paiot.

ll -- r
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SPECTFICATION No. 109.

l. KtnC RodTtwses.

1.1 Tbc pood work for the trusses shall be of best lndian Teakwood
oolo othcr clacs of sood is spacif€d end shall bc cxcqrtcd in con-
lorneoeo glth cttodsr{ tpocifcation No. 72. The mitd stoel king
rod earl tho rtoghtlron stimrpr' ard rtraps chall comply with tho
rospcctitc strndr. o rycifcation for cach matcrial. Bither a detailed
dravine of th l t: usr will bc furnished to th€ contractor or ho will
bc given thc cltu span, rirc, spacing of trussec and roof load per

sluarc mctro ldoptot, in which crsc ho ohall follow tho sizo of mom-
bcr of thc trussd and of thc KiDt rod given in the tables attached
to thir rpocification. All strapl, ilimrpo, scrcwed cnd, and othor
iroa work,shall hg exosutod in tho bcst workmau likc manncr. All
iroa work in contrst with nood rhall bo paintod with suitable paint
two cortr, bcfono boing fxod in plaoc. Erposed iron work shall
bs paintod onc sat bclorc fxing and tho finishing oostr donc ar
sporffiod.

2. The deteils of tho iroo rtimrpo and straps shall be as given
bclof .'-

Fo trussesfor For trasscslor
char spaa ol clcar spuu ol Remorks.
6'0iJ M atd lcstilwr
over. 6'0{J M.

(l) (2) (3) (4)

$lmpo aad Out of 50 mm x Out of 50 mrn r Stimrps to r

ftillr l0 mm ist. 6 mm flat. formcd
etltr" without

weldlng.

Strape. Do. Do. T stra6 my
oithcr bc cut
from solid
platc or
cardul

o weldln3
may bc done.

. ,umpdbcsd 2i2w 20mm
frr rtlrrupr. dlg[dt. dianetrc.

, loltrfor 16 mm 16 mm

ttrrDc. dtaodcr. diametcr.

3. Tho totrf of tho tnrr ad tbs pooltions of straps, [ctlmrpr.
bolf,rcrem lc. rhall bo u rhorn tn tho typo drowint and of too4hs

I rcqrdrodforrahtru!&

- lrdutvr of dl irot yort such u Kint rod, stimrps, ltrrpc, bolb,
dttl, x!Jt. rik, .ta. rod polnfin3 iron rork, unlosr othawisr
foddril for ir thc rdodulo lton rordinj or addondum spoclfloa-. tle. ttr dg of p.htloS to br dono rill bc rpei0ed, if th. ratc
hrlto tol.dud. pdntlot o( thr trur.

Ilotr-f,|ry rotl tfirc ary b. urcd for dor spans from 4'5m
to ?{ n (ouglc rltb ollen nry br ruod for rponr lce tban 4'5 n).

5. TeHo rlvlrrta of trurl mombon for varlour roof loqds end
?d rlio.qrnl to I 13 eod U4 rpsn, ropcctivcly for 4'5 n, 5'0 m, 5'50n,
f o,6.5O c, od 7'0 m clorr spens with trusscs tpoccd 3'fl) m and
.jO D rps.t 8rc appaoded (thco tablcs do lot givo thc sizc! of

f

purlin, commcn rafter, Gtc., a! the spacing and fxing of thelc Es,
vary crrriderably and will thordoro havo to be dosigocd, in cach
case, aeording to reguirrmls. Also, tho tsbl€c will mt bold Sood
for casos in which tho purlios cre not fixod in thc pcitiom indicatcd
iE thc typo drawing).

6. Allowances for dead weight of tiurs, 1rurlin, rafterg and rocpcnr
for all the standard opans and slopes may bc takon as 2,[ tSlsguarc
m€tre.

. 
KING ROD TRUSSEIT_TABLE OF QUANTITIES.

l.tron.-I. Thc various kinds of clopitrt roofc h.rc b*:n dividcd'
fc purposcs of desip of tho Ki4 Rod Tlu! mdcrs
only, into thre groupc, end loadr rssuncd rs bcbs : -

(If moro emrrstc rcights arc roquired in eay crb, roof loadr as
givcn in Tamil Nadu Buildiq Prrctio Ery b doptod instced of
thi! trblc.)

tsa
a
IlI
*l
q
3a

!- Eti8 -t
SI irEf EiiIt {.s

3!r
iRE
s*s
srt

(5)

E{$E\

I$$r
(l)

I Ftrtprntilos;
BcotEl tcrscc.

2 ?lein pen tilos-
comrBtcd shoctt
(0.80mm)withpor
tiles orcr (cxoqrtod
aooording to S.S.

No. 43) ManB-
lore tiles bodd€d
in rnortar ovor
fat tiles. Man-
galoro tihs with
flat tiles aod air
rpaoc ManiPlore
tilc and eiltnl
tilcs. Meotlloro
tilc vlth20B.W.
G.G.I. cornrptcd
shccts or boarding

3 Plain Mantnloro
tilos G.I. comr-
gBtod shocts,
aormot ssb6tos
comrgptcd shoets

end othcr litht
roofr, with or
without Cclotcx
or othcr simitar
cdllng

145.00 50{c 25.00 224{c

110.00 50.m 2r{n lEtoo

(1)(3)(2)

t.

a

55.00 50.00 zr-u M.co
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Terrc-AppnoxIMATE Wgorrs oF STANDARD STEBIJ RooF lt't ssrr|PECIFICATIoN No. ll0.
:

l. Stcel RoofTfus*s.

l.l. The steel work for trusses shall comply with stantlard spocificr-

iion 86-A for " Steolland Steel work ". The memtters of the truss'

loints anrl the bearing arrangments shall be as shown in the standard
,drawings. Ihe rate will b ; for the weight of this truss, in Kg. includlnB
.all boringandanchcr arrangments complete, fixedinplace, unless

otherwise provided for in the Schedule lvide paragraph 2(i) standard

specification No. 85-A regarding oiling and painting.l

NbTE.-(Additional to " Notes on design of R.S. beams,' girders

and roof trusses ". of the Tamil Nadu Building Prao'tice.)

1.2. Stoel rooftrusses will usually be used for clear spans of 6 m

and over. DetaileJ desigas of trusses for clear spans of 6, 8' 10

.and 15 m are appe:rded. The designs are for 30 degree pitch of roof'
These trusses are to be spaced 3 M Centre t: Centre in the case of rooft

ing of Mangalore tiles set in mcrtar over fiat tiles. For other kinds of
rocf c)v)ring, the samo trusses mly b: used but the distance apart

of trusses should be adjusted to suit the lrad due to the roof-Qovering

{vide table)

1.3. The following allowances for dead load may be assumed :

Due to wlight of truss: 14'50 kg. per sq' m. (or clear spans of
?.5 m, 9'0 m. and l0'5 m and 19'50 kg. per sq' m. for clear spans of
l2'0 m. and l5'00 m;

Due to weight of purlins, rafters, r@pers, etc., 19'50 kg, per sq. m.
f,or all standard trusses.

The rnaximum I/r for all roof truss compression members may be

taken as 120.

1'4. The jcints are to develop the full strength of the member

and not mererly the computed stress in the member.

1.5. No camber need be allowed but sag lies may be provided

for tusses with clear spans of 915 m. and over.

1.6. The tension members also should be of L Section to ensure

stiffness and rigidity of frame work and to minimise bending and

.distortion during handling and transport.

TesLn I : Table showing maximutn spacing of standard stcc

roof trusses for difrerent kinds of roofs'

Description of roof covering,

(l)

Mangalore tiles beided in mcrtar over flat tiles ; plain

puo til"t and ccrrugated G.I. sheets with pan tiles

over.
Flat and Pan tiles . . ' '
Mangalore tiles withfl rt tiles aad airspaces ; Mangalore

tiles and ceiling tiles.

Maqgaloretiles with ccrrugated G.I' sheets on Manga'

lore tiles with boarding.

Plain Mangalore tiles

G.L Corrugated sheets, cement Asbestos sheets ; and

other light roofs with or without wooden. colotex

or similar ceiling.

466-3-A-37A

Clear span.

MBrtrE. Ko.
15 875

t2 595
10.75 . 480
9.60
7.50 340

Nore.-The abtve woights are approximate and are intended f:rr
estimate purposes only.

In the case ol Asb:stos c,-rlent or similar light roof crverilgs a

I /6 rise may be adopted.

2. Welding.
2.1. Welded joints are reccmmended for ccnnecting the mem-berr

with the gussets. But however is trusses of long span fabricate.{
i n twr or three perts for easy transportation, bolts of field rivets cao.
Lre a4opted at the crnnecting joints, and otherloints can be qdded.

2.2. Regarding welding Section 14 of Tamil Nadu Building Pracficl
shall apply.

2.3. tn addition to the above, paragraph 31 to 31.2.2.1. in I.S,
800/62 shall apply.

2.4. For design of trusses N.B. Code Part YI (Section 6) sl" ll
aPPIv.

ExrRAcr or LS. 800-1962-3C WELDS AND Wer,pNo.
3l: Constructional d..tails.
31.1. Braced frames and trusses.
3t.t,l, Membors of braced frames and trusses shalt, wh?ro

practicable b3 disposed symm:trically about th, resultant lin.r
of forco, and lhe conn:ctions shall, wh:r: practicable be arran}
ged so thai th.'ir centroid lies on th? r.,sultant of th.. force-
th:y are intend;d to resist (s:e 26.3),

31.1.1.1. In th: case of bottetl, riv-ted on w:ldvd trussea
and braced frames, thE strut memb:rs act und,r complex
conditions and th) eflective lenpth'l' shall be taken as betw.'eo
0.7 and l.O timls th: distdnc: b:tw::n c:ntres of intersectionB
dopending on tho degree of end restraint (S:e also 19.10).

,1.1.2. wh€re braced frames on trussls are supported by
walls or piers they shalt bo secured thereto where necessarlr
for aochoragp

31.1.3. Tension membsrs which are subject to reversal of
stresses due to temp)rature changes or vibratioir shalt bii
66s,igned to have rigidity.

3l-2 Roof Trusses :
Jl-2.1. For any mtmb:r nsrmally acting as a tie in a roof

truss but suj:ct to r:v;rsal.of stress resulling from the actiou
of wind, th] ratio of the eff.:ctive length to th} Ieast radius of
gyration shall not exc:ed J50.

31.2.2. The wind ward rcof trussos in muttiple-bay build
ings shall be designod to resist ' th: appropriate wind forcel
estimatod as set out I.S.815-1956 classification and coding o;
covered Electrcdes fcr metal O.g. q,eldine of mild steel and
low alloy High Tvnsile steel and the component m:mb:rs of
the shaltered truss!-s, if the irusses ar- of the same height, span

rise and spacing as thr wini 'ward truss shall be of the same
sJctions as those s1 ltrs \a,indward trusses.

31.2.2.1. Where in mrltiple-bay buildings, a shEltered

truss in eigth;r of diffrrent hright span riso or spacing from the
windward truss, the c)mponeni msmb:rs of the sholtered truss
shall be proportioned as if the sheltered rruss shall be propor-
tioned as if the sheltered truss were a windward truss. ![here
however the wind loads produc: greater force or revorsal of
force in any of the mombers such m:mbrrs shall be propor-

6ioned io resist thoso greater forc s or rcversed forces'.

(1)

Approximate wetght of one ttwr
(includine bearing plate, oncha?
bolts, anchor plste comDletcl.

QI

-{

I

S"iqi
EET*tg
ES
=s)i*E
*-o
(2\

Metre.
3.00

2-50
3.60

3.90

4.20
4.90

I
I

i
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SECTION XVIII.
B.CLASS HIGHWAY CULYERTS AND BRIDGES.

SPECIFICATION I.Io. lll.
l, RelnforcedConcrete ilob Cut rrtr

1.1. The roinforced conc{Gte work for thp glab shall comply with
standard specification No. 30 and thc notes on reinforc€d coocrcte

design annoxod thereto. T[o agregato and reinforcing rods sh''ll

rcndy with cteuse I of st{ndard specification No. 108 for " R'C'
ldatC*l'., The @ocrote mir shpll be 1 : 2 :4.

2. ltc glab shall be laid ln situ, and shall be free to move on the

rnasoory supports. If preclst elabs aro to bG uscd, an addendum

specification will define the size of slabs,method and period of ouring'

details ofjointing, etc. Any precast blocks wbish develop craoks or

Decome roduced in strength before being placed in situ shall be rejected

rnd removed from the site. Care shall be taken that tbo corners

of such blocks are not broken ofr during hoistiog or at any stage of
the work.

3. Th rate shall be per cubic metre of slab, finally built in place,

unl€ss, othorwise specified. 
r

f*0m,.-&r conditioos of loadinS, general features of design loads

aad.ctressd-scstion II-Ioahs and strcsses in standard specifications

and code of practice for Roa[ Bridges-I.R.C. 6-1966 sball apply.

For width of roadway and footpath I'R'C. 5 Section 1 shall apply.

_5. Contractor's responsibility.-It slrall be tho contractorrs resffi.
sibility (a) to verify that the details on the drawings 

"r" *rr."ttyshown bcfore he commcnces cutting and fabrication anO 0) foi
PdrS,S tim:l-y to notice, crrors.or discrepancies on such O"iil"gsror orders of thc contract awarding authority.

6. Included in the lumpsum tender arnount. -Unless othcrwfuo
speciled, the tender lumpsum shall include provision fo, *pliy
and delivery fabrication and erection at site, of all steel and irol
work required for the completion of the bridge, as described in thb
tender notice, specifications and contract drawings. Ereciion shgll
include all necessary haulage from the railway ,t"tioo" urf*Aioi
of materials, and their propcr care until the contiact is completed. 

-
6.1. Bridge railings, anchorages, and bearings, shown on the cont-

ract drawings shall be included in the. tender lump sum. Driling
and painting, yide clause 3 supra, shall also be included in fL!
tender lumpsum.

6.2. The reinforced concrete roadway slab and road surfacing
material shall not be required of the tenderer under this specificatioi

7. Deviatlons from stondard desigzs.-standard designs shall be
conformed to in all details and no deviations sball be p"r-itti
except with the prior approval of the contract accepting authoriii
who shall refer such deviations to the techricat auttority concert
for orders.

7.1. Deviations will not ordinarily be desirable,but whcre a ton.
derer anticipates difficulty in compriance with the standard or other
drawings described in the tender notice he shall submit, *iti;i;
I ender,complete drawings with calculations for the alternativc deails
which shall in no case be of less strcngth than the standard details
The full strength of the alternativo details sha[ bc aweropca in iilc
riveted connections.

2.2. Inability of a contractor to obtain in the local mar&ct any
materials required for thc fabrication of the contract a*igo ,t"il
not relieve him from any of the liabilities undor thc conttict (i.e.
If be has to import the articles, or if bis application for submitiioi
ao alternative detail subsequent to the exccution of tho 

"gr*.roils not acc,epted) tenderers should theroforc al..rc thcmscrwg
egarding'avoilability of materials bcfcrc sutnission of thcir
tiDber.H

7.3. For steel road bridges, Sec,tion V of I.R.C. 24_196? shall
also apply.

Nom.-The following informarion rill usualty te furnlchqt to
tenderers in the tender notie :-

(a) Name of Bridge.

(D) Location-Nearcsl _|,ailyuy Slation-Approximare dlstane
by road to site, inclusive of diversions, if ann and such ottcr dosctipr
, 1* io1'q6ation as may be useful to tendcrers.

(c) Nature of work (i.e.) Supply and deliwry, fabrication and
erectionatsite.(usually all steel work operatioas for complotc
ercction of steel truss bridges will be required oftendercrs. Masonry
work includingreinfored coDorete road slab and road surfaoini
materials may, in many cas€s, be done uuder a sqrarate oontrsct
Bridgec willnormallybeoontractedfor onthebqsisof a lumpcum
for omplot ed oPerat ions).
' 

(d) De.etSo (i.eJ wbether a standard design or a spocial design-
yfde clauses 4 and 7 suDra, for cascs where tho tcndorcr has to suppty
ths cakatlatioos and tho designs.

(a) Dimcnsions.-Cloar qtan, span cantrc to Ccntre of bcari4r
clea,r widih of roadwan widtb and len:th of piers(clear ofcut-uraads)
or plan of substructure nasonry will be made availabloto tondercst.

SPECIFICATION No. 112.

t. isteet nQhway Brldgesz

l.l, Ilrlteat of thts spectficatlon.+Tfu clauses of this specification

shall govern the supply and'detivery, fabrication and erection at
site, of steel highway bridges.

?,. Ma0rlats.-Natronal Building Code, Part Yl-section 6, Para'

SrePh 3shallaPPlY.

t. WorknsnshiP etc. -Ln*rvdions for steel struc'tur€s- Speciflca'
tiop l01l of tbo Madras I{ighways Manual, -pages 176 to 180 sball
agply.

3.1. Meticulous attention shall be given to the quality of materials,
thorough scraping and cteaning, and application of paint to all parts

ofthe bridgp. Allsurfaces so closetogether as to prevent th'einsertion
of paint brusbes, must be painted tborougNy by using a piece of
clotfun instead of the paint brush.

3.2. Nq thinning of paint with turpentine or other thinner will be
allow.ed withJut special writton permission from the Erecutive Bngi-
oeer. J I

3.3. If the source of purcha; or brand of oil and paint ls not
9p€iffcd in the tender notice, the tonderer shall describe in Ug tender
Eho brand ofoil and, paint which he will supply.

.4, Loads and Stresses.-The tbnder notice will deffm tbe standard
dosign on whioh the tenderer shEll submit his tend€r, or if the cont-
ractor is required to preparc and submit his owo oelqrlatioo and
design, he shall comolv with tho relevant instructions in this specifi
catlons. Those insructions shrll also bo followed in cases where
tondorers propose deviations froe tho standard dosigns.

4'1. For loads, wind loads, irusses in truss members, working
stress€s, datails of construction, rivsted connections, finish ofjoints
erocthn, spcciflcations of I.R.C. standards of loading as given in
lltghways Manual shall apply.

--.:..-,{#-.---..
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(h Uoa tesis tf any, atd tutare of *iate -Fctr_ inapeetion
aniltq,.-vlde the General conditioos of contract of the Tamil
Nadu Building pract ice.

G) Earnest mgney, security dqrosit, nature of agreement fcm
(usually the standrrd agrccncot form mcdified as m4y bc nocessary
ioeach clse) and thc ratc of progress (d,efined by stages from dato
fromwhichthc supcrstructurc is made ready for the stecl work
ooilrrastor-, qftich dato may be approximntely given i_but not
guruant@d) I

(i).Restrictionr, ifan% oo soure ofpurchasc ofpaints or other
materials.

Tert.e )QOGII-SIA,IDARD R.S. Bura
B.-Clats Htshway Brldger.

(For Standard R.S. Beams.)

I.R.S. Loadrng specifications shall apply.

TAur )OO(V.
(B -Clws Htghwy Brtfurr)

(Witt Stairdard Pratt Trusse$.)

I.R.S. Lrrding specifications shall apply.

Exrnlcr or t.R.C. Srmrpeno Sprsrrcrnoxs rxo
Cooe or li.AcrrCB ror Roep BnrooBs-Srcnox II

Iprps elo Srrrsses.

g.x";c.6- 1e55).

Ludsaadstesg,z

?.O1. Clodfiutlon z

201.1. Rod bridg:s and culverts shdl b: divided ioto dasses
aoc;rding to the loadiogs ttrcy are dcsigned to carry.

NL laL,Icws.d$|tcrrr.
202.1. T\a loqds, fore and strcssgto be considercd in dcsignint

road bridgrs aod aulwrts rrs :-
l. Dcad load.
2. Uvc load.
3. Iryct ood5mmico&ct oftbliwlod.
,1. WiDd bld.
5. Iloriantd forq du€ to walor o,rtntr.
6. Lonfitudicl forccr cruscd try rto tractirc cficot of vdid.r

or by braking of vebicloc md orthos! crueod brstrrint to molqtd
of frcc bcaring.

7. Ccntrifu3al forw.
8. Buopncy.
9. Errth prcslurc.
10. Teopcraturc stresscr.
11. Deforoation strcsscs.

12. Seondery strc$rcs.
13. Eroction strcsn6.
l{. llcirorc tbrcr.

202.2. Nl ocmbors shall bc d€sig[cd to sugteio nfcly thc vrrbut
loads, foru, ead 3trsscs tt t c.a crr+,xitt, and ell sdqtletioG !h[
tatulstc distiactly thp varioul oombinetions of thp abow la& rd
$r€o!€s corcrcd by thc dcsfun.

205. Dcad load. -The dead load carried by a girder or meober
shall consist of thc portion of thc weight of thp superstructurc (end
the fixcdloads carricdthcrcon)whichis supportcd wholy or iu
partby thc girdcr or mcmbcr including itr own wcight. Thc followia3
unit wcights of omtcrials shell be uscd in determiuing loads, urh;
thc uoit wcithts havc bccn detcrmincd by actual ureighing of rcprcccn
tative samplcs of tbc matcrials in question in whic;hcasc thcacluel
weights as thus determined shall bc used ;

Matenuls.

l. Ashlsr (Granitc)

2. Arhlrr (Send stonc) .. .

!. SioneSdtr : (a) Granite' (b) Basatt

4. Ballast (Stone screcned,brotea, 2.5cn io ?.J co
SSugP' looso).
(a) Granite ..
(b) EssElt

5. Brictrork (prcssp0 in Crment Mortar ..
6. Brickrvort (common) in Cemeot mortar ..
7. Bdck work (C-ommon) in limc norter

8. Conctete (Asphalt) .

9. Concrete @reeze)

10. Concrcts (@ment-plaia) . .

ll. C.oncretc(Cement plain with ptums)

12. Conoretc (Ccment- reinfored)

13. Coacrete (Oement-fcetrcssed) . .

14, Consete(lime-brick aggresate) .

15. Concrct€Qime-Stone aggregatd ..

f6. Earth (Compacte0) ..

lletsht pa
m3 la
Tottttct.

LR.C. Class AA laadtngs.-This loading is te !p adop.cd within
ertain Municipallimits, in ocrtain cxisting or contamplatcd industrial
lroas, in othcr spciffcd aroes, and along oertain spccificd.hifhweyr.
BridgBs designed fot dass A r loadiog should be checkcd fot classA
loading also, as under certain eonditions, heavier stresscs nay be
obtainod undcr Class A loading.

Norr.-"Whpre Class 70-R is specified, it shall be uscd in ptae
of I.R.C. Ctass AA loading'

l.R.C. Chss A loadin*.-This loading is to be normally adopte.d
on all ro rds on whioh p >rrn tncat bridge$ anC culveri s are oonstruct ed.

T..R.C. Clrzss B bcdins,-Tbis loading is to be normally adoptod
for tempJrary structures aoC for briQler in specified aaoas. SUuc-
tures with timber slnns are to be regnrded as temporary Structur€e
fs tha purlxrr ofthis clausc.

-.For jrylrticulars of thc abovo three types of loading, ,re
Chuse 207.

201.2. Exrsting bridgi-ls whioh were not originally ocnatructcd or
hter strengthened to take one of the abow specifiod. I.R.C.
LreCings wilt b: clt;sifi:d by giving each a aumber equal to that of
tha hishest standard lcrd cllss whrse offeot it cau safely withstaod.

Appendix I givrr the sreatitl data rogarding the limiriog loeds in
each bridge class and forms tho besis for the olassiffcatiron of britlgpe.

201.3. Individuat bride$ aod culverts dcslgnod to tako elcotric
tramways or othpr ryocial bediogs aod not ccnstruc-tod to take aoy
of tne 1on6;o* describod io clausc 201.1 shall bo classified iD tb.
approlxiate load clarc indklted in ctass 20I.2.

21
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Vcrtht lctrth
Torwc.

Wetilr ld
mJ lnlQaeilolt.

17. Gravcl -
18. Macadam (Grlndc Prcmix)

A. Sfitd(looso) " "
2t. Sand (wct comPrcsod) "
22. Councd nrbtb stdp oasoory(Ccoent irortar)

23. Stooc mssotrrY (ti!'G rnortar)

2,f Wrlor

Materlals.

.25. Woodfi
26. Cast iron

27. Vlrought iron

28. Steel (rolled or cast) . .

I
Tonttss.

0.8

7.2

7J

7.8

t.8

2.2

2.6

1.4

1.9

2.6

2.4

1.0

2M. Trafic lanes : Thc number of traffc lenes on a bridge rhatl
bo determiied by ttr maximum integral number of trains of standard

class A vehisles dessribed in Clause 207, which can be accomodatcd

on the doar carriage way width of the bridge, with the vehicles

travelling parallel to the length of the bridSp and leaving the

doinuo ctearanpcs specifipd iu clause 207.
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2tl. LtYc luds z

?,oil.l. Dctalh of I.R.C. Loadhgs.

2fi.l.l. For bridge otassified under clause 20I.1, the designed
llw load rhall oonsict of standard wbled or trackcd vehicles or
trainr of rrohiclcs as illustrated in Figs. I to 3 and appendix l. Thc
tratkmattachedtothedriving unit arc not tobe considered as
dctaeiable.

Nl .1.2. Withio the kerb to kcrb width of the roadway, the standard
vchicle or train shall bc a$umed to travel parallel to the length of tho
brtdf, aod to o€upy any pooition which will produce maximum
rtr6ica provided that thc minimum clearances between a vehicle and
thcroadwayfaeofkerband between two passing or crossing vehiclec.
showa in Figs. I to 3 are not encroached uDon.

2Vl. 1.3. For each standard vehicle or train all the axles of a unit
of vehicles shall be coasidered as acting simultaneonrsly in a posi-
tion causing maximum stresses.

291.1.4. Vehicles in adjaent lancs shall be taken as headed in the
dlrcctlon goducing maximum str€sses.

2o|.1.5. the spees on the carriage way left uncovercd by tho
rtrndard traln of vohicles shall not be assumed as subject to any
rddltional liw loed.

Norss t

1. The nosc to tail spacing bet-
crcen two suessive whicles
shall not tr less than 90 M.

2. For multi-lane b,ridges and
culvcrts, onc train of clags AA
trsckod or whoeted vcblcles
whichsraer creat€s sevcrc
conditions shall bc considered

,. forevcrytwotrafrclanewidth.

No other live load shall be con-
sidered on aDy part of the said
2 lane wide carriageway ofthe
bridge when above mentioned
train ofvehicles is crocsing the
Drldga

3. The maximum loads for the
wheolcd vchicle shall bc 20
tonnc for a singlc axle or 4O
tonnes for a bogie of two axles
rt a(bd not more than I.2 rn
6artrqt.

4. The minimum dearance, .P betwecn outer edge of the whoel and
ttre roadway face of the kerb, and the minimum clearence, .g' betwoen
the outer edges of passing or crossing veblcles oo multi.lanc bridg'r
shall bc as giveo bclow :

vE,{tct F s

rl. The minimum ctcanroe tct-
c/€en the road face of thc Lsb
and thc outcr edgp ofthc whccl
or track C, shall be as uodcr :

Canlage way Mfrirrunwtdth. Yalue of C.

Slngh lane Mdges.

3.8 o and 0.3 m
abovc.

Ltultl-lanc brldges.

Lcssthan 0.6 m
5.5. m

5.J n onabove 1.2 m

,Norns,'

l. The nocc to tail distanc bot-
wecn suoccssivc trains shalt
aot be less than 18.4 m.

2. No othcr live load shall c,.r,cr
, soy pail of the carriago ua,

when a train of whiclcs (or
trains of vehiclcs in multi-Iano
bridep) iscroslng the brifts.

3. The ground contact area of tho
wheels ghall be ar uudcr ;

lxblmd Groud confiacttomes. arca.

B.
mm. tnm.

tt.4

6.8

2.7

c.

Unitormlv
incrcasiig
from0.4n
to 1.2 m.

lC m.

150 mm,
carriege
widthr

TRACKED VEI{IcLE

Fr6 
'. 

cLAss A A TRAcKEO ANO WIIEEIEP' (ct AUst t,el.t \

v
5@

380

200

250

200

I50

Clctwrlqc w,tywldth.

5.5 m to 7.5 m.

f.

t
v

for
t,

,t

boo

Above Z.S m.

r,I

All oew bridges shall bo ofeither one-lane, two tanc, or four-lane
ridth. Thr*lane bridges shall not be constructed. In the case
of four-lano or multiplc of two-lane bridges, at teast 1.2 m vide
€ntral vergc shall be provided.
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Notr :-
1. Tho aose to tail distance between successive trains shall not be

ess than I8.4 m. il
2. No other live load shall.cover any part of the carriage way when

rhere a train of vehicles (or trains of vehicles iu multi-lane Lriage)
is crossing the bridge.

3. The ground @ntact area of the wheels shall be as under :-
Axleroad tonnes. --!'MY!f'*':--nBmm. Wmm.

(l) (2\ (3)
6.8 20o 380
4.1 r50 300
r.6 t25 t75

4. The minimum.clearance, f befween outer edge of the wtreot
and theroadwayfaceoftbe kerb, aod the miuimum clerad@, rg'
bawgen;$e outer edges of passing or crossing vehictes cn
mutli-lanlFbridges shall be as given below :-

Clear caniagc way wtdth. C 1

(1) (D (3)

5.5 st .to 7.5 m. Uniformly
lncreasrng
from 0.4 to
1.2 m.

Above 7.5 m. 1.2m.

150 mm. for all
carriago vay
widths.

f
I
{
I

t

tt,

rAl^

tr. a.ta ''l'

{rld
t'O 3a ..a H

ll,T'
ac;t{

AA,J,.aactn c.ara ..
. t?ata,

o,r.

l-
t_

,.1 +tt.i
I

b.1.'

fr4

{ o I'

f-LAa6 A TR/ilN 0F VCltU.tEs

16- l$X v
l- rrcrtou 'l

OE ?,P

*.r
z.l zt

Axl-.c t4Ao9
hR cLl6t 4
tu roulrJt

az wAy

r$
>#r

I ,2"
4^{ R

f
N
rh

Io
itrI
t
a
o
(!
U.(
6

B

f

P

i.

p

- H
r ffi

toc
M,.

cLere cARatA
t, {lD'f }l

300
,r(r. wnos

TLT\ I
B

-Yv 1"r-
PLAN

DRTVtNG VEt{rc L e
FtC, 2

:LA5-9 A TRArx OF I/E}IICL€3
1cce,v9E ZOi., )

I

I

466-3L-.41

r
,l

I

I

ir-

t



8zz

Mlll
IB-5

93r.
B

+
+l;,'

I
ltbt+

rlI.
t-.-_-t

rBU ylt l&5M

[* I
L t-

o lr.1l
/$, LoAo|
rcn cr-er'a'
lN 101-3.1

a

q

I

V
6r

t
4.) 4.r

cvA55 '6' TRATN Or YElilCteg

.-uEA? CABF(A6€ wAY

*- \ /IPTH

It AlrE wN, eoc
cLa65 B rN TorrNsf?6

ww

t. tlB 'lSaclrot{ arv 'FP

t_H r

ir' TLAll

PRlvlN6 VEtltcLE
?r o7

3-LAS' b Tlt^ll Or vt}1i'urc.
c L4,trE ,o?l

t,

--Hi'-it
i*F

aOo
fn',rt

Xo
rin

70i,.2. @a*rcfcr to rclcvant provisione covprcd in I'R'C' 2l-
t95C*snitnrd rpociftcetions and codc ofPracticc for Road Bridgcs

Scc{ion ltr).

207.3. Disporcioa of load through fillc on Arch bridgcs'

Tto dispcrcion of loadr through tho fiIls abovc thc arch shall bc

alqlneal 
"t 

+f a.f.o. both elong and porpcndicular to the span in
tho crro of arcb biidgc.

zOE. lcrluallbl in tlu tntcnstty ol lbe load ttrcsses on

}ll&et uonp&tlag tPrc tlr4,t two ndfic lancs'

208. l. fb position and nuober of lgaded lancs us€d rhall bc nrch

o prcdugo orrimm ltrdsct iu all cacct'

208.2. Where maximum stresses are produced in any membor lyr
simultanoously, loading more than two trafrc lanes, tfie intersitics

of tho resultaat live load stresses shall be reduced by 10 per ccnt fo'
oacb additional loaded traffic lane in excess of the two lan€s sub!rc'

to r naximum reduction of20percetrtand subjectalsoto the condc

tion that thc strqscs as thus reduced are not lower than ths

Etresses resulting from a simultaneous loading on two trafficlanc

2@. Footway) Eerb,rallings and parapet loadtng'

(Ihe proYisigns under this clause do not apply to Foot'Bridges').

209.1. For all parts ef bridge floors accessiblc only to pedestrianr

anl animals and for all footways thc loadirg shall be'10 kg' p6r

,r. -Wtor. 
oowdloadsaielikely to occur, sucbas qo bridSes locatcd

r- _l

..a-a--.aa-,

J

_t

g

l+ t.Br1r l,
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H
I

I

I

t
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, tcar tbflns, which are Jltbu, 
""otro 

of pilgrimage or whorc larSo

r congregational fairs areibeld seasonably, tho iilensity of foot-waY
loading shall be increasedifrom lo0 kg. per m8 ts 500 kg. per mt.

2Dgi.2. Kertx, 0.6 m. orl more in width, shall be dcsigned for th6

above loadS and for a locaf lateral force of 750 kg. per metre, applied
borizontally dt th6 top of'the kerb. If the kerb width is less than
0.6 m. no,iive load shall be applie.d in addition to tbe laterat load
specified above.

Nor:.-Th€ horizoqtal fprce need not be considered in the desiSo
of the mainstructural members of tho bridge.

209.3. Itr calculatiry stresses in members of structurcs with
cantilcv6rriil foctways, shall be considered as loaded on one sidc or
on bothsideg or unloaded whichever condition gives thc mailmum
8tr€S8e3.

209.4. In bridges desigoff for any ofthe loadings dcscribed io
' Glasue 207.1. th€ main girdcrs, strusses, archcs, or othermembcrs

: uppofiing the footways sha[ be designed for thB foflowins live loads
pcr sqarrc rh'etrc of footway brea, the loadod leugth of footway tatcn
ncechcasobcingsuchasto produce the wortt cfiestg onthp mcmbcr

undcr considcration :-
(a) Forcficcive rp"* otiZ.S t. or less,400 kg. por ml er 500 tC.

pOr mr as tde case may trc, Uased on subclause 209.1.

(D) For efreotivu spans ofoven 7'5 m but not erceediog 30, tn tho

lttocig of load shaU be detcrnined according to ths equation 3-

(4O L -,300)P:Pl
9

' (c) For effeotive splns of over 30 m, the intensity of load shall
Oo determined acoording to thQ equa[ion :-

P- (Pn-Z6o + 4800) (16'5-w)
' 1- --li-.

? here Pl : 480 kg. ner d. or 500 kg. per ms as the case
naibq based on subclause 209'l'

I P : thelive load in kg. per ml.

L - the effectiie span of the main girder, truss or
arohin n., and

S - Width of the footwayin p.

2F5. Bach part of tbo foottray shall be capable of carrlng a

qeodl baa of, 4 tonnee, which bhall be dc€med to include impact'

distributcd ovtr a ontact arca lOO nm in dianeter, the permiseiblo

working st{oss€{l shalt be inorea*rl by 25 per @ot to meet this pro'
vision. 

- 
This provisiou need not be made wbpre rrchicles cannot

mount thp footway as in the core of a footway separatcd from the

roadway by means of ao insirru*runtable obstacle, such as truss or
' a oaingirder.

Norc.- A footway kerb shall bD oomidered mountable by uebiCtcl

3Lt

209.6. Tho railing and parapets shall be dcsiisd to rrist a latca
horizontal forcc and a vtrtical forc cach of 150 kI. par mctrc applied
simultaneously at thp top of tho railing or pa[apot. These forcc!
need not be coosidered in the design of thc maiq stnctural mcmbcrs
if foot peths are provided. In cascs whcrc foot peths ero providcd,
the cflect of thcse foroes shall be considcrod in thc dosign of tho
structural system supporting thc railiogs and thc footpath upto thc
face of the feetpath kerb ouly.

2ll. Impct.-

2ll.l. lrovision.for impact or dynamic rotion rhell bo mdo by
ao irremsot of tho liw load by en impact dlowaoo crlrcs$d as s
fraotion q r 1rcrsotago of thc applicd livr loed.

211.2. For Clast A or Class I Ledng.-la tho mcmbcrs of aty
bridec dcsisosd cithcr for Class A or Chss D brdinf (rk Chuto
207'l), tfuis impact par€otsgE shall bo dotccmimd flon tho folbwinl
cquations which arc applicablc for spanc batrcqr 3 m. end,[5 n

(i) Implct fector fractioo for rcinfored
concratcbridpe, _ *

3+ L
(iD Iniact factor fraction for stccl I

bridgcs :
13'5 + L

Where L ie the l€ngth io metrc! of the spen as spccified in Ctauco
2t1.5.

2ll'3. For Class AA Loathts ad Clast 70 R LcadhS.-

The value of the impect p,eentage shall bc takcn as follorr t,-
(a) For qnns hssthto 9 m ;

(i) For tredrcd rchicles ' ',,Hrfr"ffs,ilHt['ltt*T;
for spanr of 9 m"

(ii) For whseled vehicles : 25 Der ccnt.

(6) For slnns of 9 m. or rtrore-

(D Reinforced ooncretebridges :-
Tracked vrhicJes : l0 per Gnt upto a span of 40 m

and in accordanoe with thp
-curw in Fig. 5 for spans io
excessof40 m.

Whrcled whicles z ?5 per Ent for spans upto 12 n
and in aooordane with tbc
curw in Fig. 5 for spanr ln

exess of 12 m.

(ii) Steel Brideps :-
Trackcd whicles : 10 per ccnt for all qlrr.

466-3A-4h
t.
I

I
I
'i
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Whealed vehicles t 25 per oant for spens upto 23 m'
and in acocrdance with tho
curve indicated in Fig. 5 for
sPans in excess of 23 m.

211.4. No implct allowanoe shall be added to the foc:way loading
specified in Ctause 209.

211.5. The sprn lengihto be ccnsidered for detcrmining the impact

Ircrcentagp shaU bo as follows :-
(a) For sprns simply supprrted or continuous or for arches

. i . . . the effeoiive sp;rn on which the loed is placed.

(6) For bridgps having cenlilever arms without susponded qrans
.. the effeo.ive overhang of the cantilever arm

roduced by 25 per oent for lolds on the olntilever arm and the effective

span betwn sqpprrts fot Loads on the mrio span.

(c) For bridges haviog clntilever arms with suspended spans

the efrec:iw over changp of the cantilwer arm

plus half the length of the suspended sprn for loeds on the cantilwer

arm, the effeo:iw length of the suspended spanfor toads on the sug-

pcodcd speo and the efleati\E span between supports for loads on

the Dain span.

211'6. In any bridge structure where there i3 a filling of uot less

than 0.6 m including thc road crust, the impact percentage to be allo-
wed in the desigr shal be assumed-to be one'half of what is speci

ficd in Clauses 2ll'2 and 2ll'3.

2ll'7, Forcalcutatingpressureon the bearings and on the top

surface of th€ bed blocks, fcll value of the appropriate impact

pcroentage shall be altowed, but for the design of piers, abutmeots

and structures, .generally below the level of the top of the bed block'
o appropriate impact percetrtage shall be multiplied by the factor

given bclow :
(a) For calculating thc pressure at tbo

bottomsufaceofthebed block. 0:5

ilt ,L +2 a,, 4e or

(D) Forcalculatingthe pressurt on tho
top3E of tbe structurc bolow
thebed bl:ct"

(c) For calcullting the prcssure on

the po:tion of the struciurc
mo:e than 3 m. below tbc bed

block.

o ?-' ,2 ,5' ,l ,+

,Ll0at

0.5
decreasing
unifoimly
to z€ro.

Zero.

irillrrt . t't'l l4'el'r-t

FlG. 9. tMPAcf PERGENTAGE cur<vEs FDR Ht6Hw y i3KlDc€s ts0t<cLASsA

ANO CLASS B LOADING S CCLAV;E zII:=,)

2ll'3 In the design of m:mbeis subjec: among o'her stresseg io
direct tension, such as fulrngers in a bowstring girder bridge, antl

in tbe dssign of members subjeet to direct compression, such ar
spandtel columns or walts in an open spendrel arch; tlc imlpct
percentage shlll be tak€n th) saEe a3 that apPlbablc tothg dsIiSB

of th. 
"o.'t"tpon'-riiog'member 

or msmbers of the floor slslcp
which transfer lolds to the t!trsile or coEpi€$:ve r[eq'bcfe in
question,

21 1'9. These clauses onimpact doDotapply to thc desigoof
suspen:ion bridges.

212.-lyind Load.

212'1, lilstructures shall be d.esigned for rhe fottowing lateral

winil forces. Th:se forces $rll be considered to act horfuontall,
and in such a direclion thlt thc resultant stresses in the membcr

uoder consideration are the m':Iximun

212'2. Thewind fotce on a stiuoluurc shall bo assuned as a

horizontal foroc of th6 intensity spccified in clauso 212'3 ad "
Iting on "" area calculated as follows , '

(a) For a deck struclule : The area ofthcstructorc as rcel

in etevationincludiugthe floor systemand railiaE, lcec aic C
eprforatios in the hand-railiog or parapGt-?alb'
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(D For a through or half+hrotrgh strucrure :

The area ofthe elevation of ihe windward truss as specified at
(a) above plus half the area of elevation above the deck level of
&ll othcr trusses or girders.

2l?3. The intensity oi the wind foi'ce shall be based on the table
' of wind pressures and wind velocities given oo page 2l and sholl

t*,c. 6. te?o

32s

tFt{EHSrTy rAt{HO ?ftE55UBE

be allowed for inthe design. The gessures glven therelr, ,nlr
ho$,ever, be doubtod for bridges situated in areas suc.h as the
Kathiawar Peninsula and the Berigal and Orissa cor,sts rhown
hatched in Fig. 6. :
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fetlf nt wND Pnsssunts AND WrND vELocrTIEs'

.,IPHVP
0) (2) t3) (1) . t2) (3)

.80

9l

100

t07

ll3
155

162

168

40

t2

61

73

82

157

t7l
183

l0

l5

20

25

30

80

90

100

118

158

136

t42

147

177

180

183

9l

r07

il9
130

t4t
202

2t0

217

7O 1'3 193 llo 186 224

uiirere. H:the average height in metres of the-exposed surfaoe

"b&; 
;il mean teta.diig suiface (ground or bed level or water

hvel).
V -Horizontalvelocity of wind in kilometrespcrhour at hcight H

P:Horizontal wind pressure in kilogram pcr sq' m' at hciSht H

212'4 The lateral wind force against aoy exposed moving livo
' tn"'O-*utt be consideredas acting it 1'5 m 

-above 
the roadwey ind

shall bc assumd to havc the following valucs :

: Highway Bridges. ordinary-300 kg/llnear M

. Ilighway Bridges, carrvin8 tmmway-45O kg/linear M' /
' Tlrhite calculatiog the wind force on livc load, the clcar distance

bctwe€n the trailers of a traio of vehicles shall not bc omittcd'

. 212'5The bridges shall not be considercd to be carrying any livc

load $hen the wind velocity at deck level cxcccds 13C km' pcr hour'

212'6 The total assumed wind foroe as calculated according to

clasuses 212'2, 212'3, 212' 4 and 212' 5 shall, howcver, no t bs lcss thaa

4;0 ks., per linear metre in the plane of the loadod chord end

2,;SUi.',porlinear metre in the plane of unloaded chord on through

oi n"ff-in ougt truss, latticed or other similar spans, and uot lcss

than 450 kg. per lioear metre on deck spans'

,
212'7 Awod pressure of 2'10 kg. per m2 on the unloaded structure,

ap;li€dasspecified in clauses 212'2 and 212'3 shall be uscd if it
pioduces greater stresses thao those produced by the combined wind

I;rces as 
-per 

clauses 212'2.212'3. 212'4 aod 212'5 or bv the wird
forcc as Per clause 212'6.

212'8In calculating the uplift io the posts and anchorages of high

lattioed towers due to the above mentioned latcral forces, st(csses

,uurr "r* 
be investigated for the condition of dccking being loaded

on a trafrc lane or anes. oti the leeward side only.

. :.,.; ,,1,,

213. Horizontallorces due lo waler currents i

213'l Any part of a road bridge which niay be submergpd in
running water shall be designed to sustain safely the horizontal

prqsure due to the force of the current'

213'2 Ot piers parallel totbe direction of the water current

. the inteosity of pressure shall be calculated from tbe following

cquatiou :

P:52 KVg

Where P-Intcnsity of pressure due to the water curreni, io kg' pcr

3q. Er.

V-The velocity of thc current at the poiot $here the pr€ssurc

lgtcnsity is bcing cahtlated, in metrc por rcpond, and

326

K-.A constant having the followiog valuee for difierent rhafc

of piss illustrated in Fig' 7.

(i) Sqaure 6ads{. piers (and for the superstructure)-50 
:

(ii) Circular piers or piers with semi-cirqrlar ends-0'66,

( i i i) Piers with triangular cul and'ease waters, the angte

ineluded between the faces bcing 30 degrees or less- 0'50'

(iv) Piert with triangular cut and ease waters, the angle

included betwecn the faces bcing more than 30 degfoes but lcss thaa

60 degrcs-0'5O to 0'70'

(v) piers with triangular cut and ease waters' .the anglc

ncludei between tbe faces bcing more than 30 degrees but less

than 60 to 90 degrees - Oru to 0.90

0

1

4

6

8

40

50

60

I picrs ,rrith

scquar eads.

2 Ctrcular Picrs orijJl'.iitf,'!;: (
circular cnds.

Piers with trian'
gular cut a4d
Gasec waters, the
anglc included
bctwcon tha
faces s being 30
detroo

J

5

6

4 Piers with trian-
tular cut aod
-eese wators, ttre
englo includcd
betwcen thcfaaes
being more than
30 dogroes but
less than 60
degrees.

Piers with trian-
gular cut and
eale waters, the
angle included
betwocn the
faces being 60
to 90 dogrees.

Piers with cut
and easc water
o, equilateral
arcs ofcircles.

? Pierc with arC
of the cut aoc
sasc watcrs inter'
scctiog ?t sO

dcgrces.
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' (vl) Plers wlth cdt and ease waters of equilatcral ares of cirles

(vli) Piers with 4rcs of the cut and easc waters intersecting

213'3 The value of Viin the equetion given in Clausc 21 3'2 shell br
aszumed to vary linearty from zcro at. the poiat of decpcst scour to
thc square of the maximum velocity at the froe surface of water.
Tbe oaximum veJocity ifor the purposc of this sub'clause shall be

assumed to be {2 times the maximum mean velocity of the cuilent.

rguare of volicity at a height X from the point of deepest scour

v2x

. - u8=2 -E--
Wherc V is the maximuB mean velocity.

213'4 When the curreqt strickes the pier at an angle, the velocity
of the qrrrent shalt be r6olved into two @mpon€nts-one paraltel

arid'tlic other normal to the pier.

(o) The pressure pafallct to thc pier shall be dotermined as

indicated io clause 213'2taking thc velocily as the component of
the velocity of the currcn\in a dircction parallel to tho picr.

(9 Tho prcsrur€ of lhe current, normal to thc pier and actirgs
on the.arca of tho sidc elevation of the picr, shall bc celculated sini'
lerlytaking the velocity as thecomponcnt of thevelocity of the curront
in e directioir normal to the pipr, and thc @nstant K as 1'5, excopt

in ttc case of circular.piers where the constant shall bc taken as

0'66.

213'5 To provideagain$t possible variation ofthedirection ofthe
current from the directioq assumed in the design, allowance shall

be mado in the design ofpiers for ao extra variation in the currcnt
directionof20 degrees, that is to say, piers intendcd to be parallcl

to. t[c direclion of current shalt be designed for'a variation of 20
delees from the normal direction of the currcnt and picrs originelly
iatended to be inclined at 6 degrees to the direction of the currcnt
shaU be designed for a current direction inclined at (20*g) dcgrees

to thc lenglh of the Pier.

. 213.6 In case of a bridge liaving pucca floor or having an inerodible
bdl, the efiept of gross qurrtnts shall in no c,lsc be taken es less than
that of a static ftrrce due tola difrerence of head of 250 mm betwecu

tto opposite faces of a pi$.

, 213;7. YYhen supports ardmade with two or more piles or trestle
coluinns, thc itroup shall bc ircated as a solid rectangular pier of the
samo overall:lingth and q idth and the value of K taken as I .25 for
calqrlaliag pressur@s Lue toiwatel currbnts both parallel and normal
to the pior.

2i3.8: Thc efrecrc of thc forbc of water, currents shall bc duly consi-
dered upto the level indicat*l in clause 214'7.

214.1 Iaryttuditul forces: ;

I 214.1. tn 3ll road bridges, irovision shalt be made for longitudinal
forccs qrising from any one dr more of thc following causes :-
I (a) Tractive effort causEd through acceleration. of thcdriving

shoels ;

tD) Bihking efiect rcsultiog from the application of the brakos
to braked wheels ; and 

.

(c) Frictional resistance 8ffered to the movemen t of free bearing,

{rre-t-o chdnge of temperaturi or any other cause.

, r16itt : , Braking effcct iit iovariably gr eater than the tractive
e$o(. i

214'2. The braking effect on a s mply supportert span or a contlnu ou
unit of spans of any othcr type of bridge unit shall br. assumed lo r ,
have the following value:-

(a) In the casc of a single lane or a twoJane bridge, twenty
per ccrt of the.first train load plus ten per cent of the load of the
succccding trains or part thereof, the train loads in one lane otly
beirg considered for the purposes of this sub-clause. Where the entire
first train is not on the full span, the braking force shall be taken as
oqual to twenty pcr cent ofthe loads actually on the span.

. (D) In the case of bridges having more than two Ianes ; rs in
/a) abovo for the first two lances plus five per cent of the loads on the
larics in cxccrs of two.

Norr : The loatls in this ctause shall not be increased oD sccorint
of impact.

214'3 The force due to braking effect shall be aussmed to act along
a linc parallel to the roadway and 1.2 m above it. lYhite transferring
tho force to the bLarings, lhe change in the vertical reacfion at thc
bearings shculd bc taken into account.

211'1 The loegitudinal force at aoy free bearing shall be limited to
thc sun of Coad ard livo load re actions at the beraring muttipli€d by
thc apprepriato co'officiont of friction. The co.cfficient of friction
at the bcaring shall be assumed to have the following values ;-

For roller bearings-0'03

For sliding bcarings of hard copper alloy{.I5
For sliding bcarings of stecl on cast iron or st@l onsteel- 0.25.

For sliding bearing of stcel on i".ro asbestos --0.20

For other types of bearings
of proved utility if per-
mitted at the discretion of
the Engineor-in-charge.

As may be permitted by'tho
Engineer-in-charge on examl-
nation of the available 'data.

For sim;ly suppcrted reinforocd ccncretc and prestressed concretci
superstructure tl:e span upto which plate bearings can be used shal .

be limited to 1.5 mctres

214.5. The longitudinal force at the fixed bearing shall be taken
as thc algebraic sum of the longitudinil forces at the free bearings
in the bridge unit under consideration and the force due to the brak-
ing effoct on the wheels as mentioned in clause 214.2. :

214.6. The effeots of braking force on bridge str.uctures without
bearings, such as arclre, rigid frames, etc., shall be calculatcd in
ilocordanc: rvitlr approvel methods of analysis of indete:'nrinate
structure.

214J. The effects of the t,rngitudinal f::'ces and ail other. hori-
zrntal forces shruld b: calculated uptr a l:,;l wh'-'le the resultant
prssive errth resistance of the scil bel r the deepest scour level
(ll:rr lovol in crse of a biid3e havi i-; ' :cc1 ilrcr) balanceS these
forcc;.

215. CentriJugal forces :

215.1. Where a roal briCgc l; situated on a curve, all portions
of the strueture aficctoi by th: c:ntrifugal action of moving vehiclei
are to be prop)rtioael to carry safely thc stress induced by this
ectioo in additioq to all other stresses tg which tlrey may berubjected.

.

i
t
j
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215.2. The centrifugal force shall be determined from the following
.equation:-

wv8C: ----
127 VR

Where C:Centrifugal force acting normally to the traffic (l) at
the p.rint of action o[ the whcelloads or (2) uniformly distri.
buted over everymetre length on which a uniformly distribu-
ted load acts, into nncs ;

lY-Live load (i) in case of whoel loads, each wheel load bcing

ccnsidered as actiog over the ground oJntact leruth speci-
6ed in clause 207, in tonoes, and (2) in case of a uniformly
distributed livc load, in-tonnes per linear metre.

V:the deign speed of the vehicles using the bridge in km per

bour ;and

R:the radius of curvature in metres

2t5.3. The crntrifugal force shall be crnsidercd to act at a teight
of. l,2 m,absve the levcl of thc carriagc way.

" 215.4, No'incrcaseforimpact effect shall be made on: the stress

duc to contrifugal action. 
,

215.5. Thc ovcrturning effect of thc centrifugal foroe on the

rtructure as a whole shall alqp be duly considered.

216. BuoYancY:

216.1. Th€ efrects of buoyancy indicated in clausc lZ2;5.6 of
I.R.C.5-DA, shall be crnsidorcd in thc design if thcrc ie any
pcribility of a cmbination of fotre whereby the stability of the

bridgo foundation considering buoyancy may be compromisod-

216.2. ln thp design of abutments, especially those of submersible

bridges, the effrcts of buoyancy shall also be considered assuming
' that the fll behind the abutmeots has been removed by scour-

216.3. To allow for full buoyancy a reduction is made in tho gross

weight of the nrembcr afrec{ed, in the following manner:-

. (a) When the member under consideration displaq water

oniy, o.g., a shallcw pier or abutment pier founded at or near the

bcd level, the reduction in weight shall be equal to that of the volume'of thc disptaced water.

(D) When the member under ccnsideration disptaoes water

anl alsr silt or sand,e.g., a deep pier or abutment pier passing through

strata of sand and silt and founded on similar materi l, the upward

f€ssur€ causing the reduction in weight shall be considered as made
- up of two factors :

(D Full hydrostatic pressure due t6 a depth of rr':' a

io tltp Aimrcnce in levels between the froe surfacc of water and ths
lqrndEtion of the mcmbcr under consideration, the free surfae
Eoiogtatcn for the worst consideration, and

.t

(ii) Upward pressure due to the submerged weigf,t of tho
silt or srnd cllculated in accordance with Rankinds thoory, fot
the appropriate angle of internal friction.

216,4. tn the design of submerged mnsonry or @ncretc stru&tri
the buoyancy effect througtr pore presure may be limi tcd to I 5 poraco t
of full bucyancy.

2l6.5.lncaseof subm:rsible b,ridges,the ftrll booyancy effcd ou
tirc superstructure shall betakon into ccnsideration.

217. furth Presswc i

217.1 , Structure designed to retain earth fil Is sh{l be proporticno{
to withstand pressure calculated in accordaoccwith any rstborl
lheory. Conlomb's theoryshall beaoceptable,subject to the modiflca- -

tion that the centre of pressure exorted by the baokfill, irtreo oonsi-
Jered dry is located at an elcvation of 0.42 of thc hcigilt of tte walt
above the base instead of 0.33 of that hcitfut . No atruotuc rtdt
however be desigrcd to.withstand a horizacal presuro lessttao thsl ..

exerted by a fluid weighing 480 tS. per cu.Er.

217.2. (a) The distribution of normal prcssurc on a totdlo!6
wall d,ue to a oonentrated surfac load on the baddtl shall tc obtethdrl
by any rational method of design,the one using Spapgler's ogua-
tion, whic,L is girrca below, being accptable':

KP X2Z

xu R5

in which h:normal unit prcssure on the wall at any point, ln t3
per sq.m.

p:appliedufreetloadinkg. '.

X:distance from load to back faoe of wall in If, ssqrcpt
to a minimum of 150 mm.

Y=leteral distmse from any point on tbp wall to thp oorol
wrtical plane orntainiru the load in M.

x:Vertical distance from any p<t'nt oa thc Hh in tb
horizurntal plane crntaining the load, in M.

R:Radius vestor m€asur€d from th wheel load to tlq Ddrt
at which thc pressurc fu to be caLarlated in M.

- UXa+ya*Zaaid,
K and n are empirical constants equal te I.0 and 0.Al

respectivetY.

(6) In the prrticular case of bridge abutrnents, the coneotratoil
surfaoe loadr due to the wheel or track loads of any oftho I.R.C.
standard vehicles or trains described in clause 2O7.1 plaed on thc
backfill, shall be cmsidered to hare the same cffect as th€
equivalent heights of surcharge of earth shown in tta tabte gircn
on prte 30 and curves in plate I whicft arc hsod.on t'ho Spengl6'r
equation given in claase 2172 (a). These heights ofrurchargp &r[
be assumpd to act o\,Er the entire length of tho sbutreDt..

217.3. Wbpr€ an adequately designed reinforoed eoocrcte approa.l
slab coveringthe entire width of ttre 16s4*., with orC cnd redin8
on the structure, designed to retain earth and extending for a l€a8th
of not less than 3.5 m into thc apprmcft is providod, no lirro lobd
urohrrg, n::1 b: crrrsidereC in tfue dasigo of that structute.

b:

a

\
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fasrr of FaUtvAuNr hErdEfs or SuRcrtAR(}E or BARTH. (2) Angle of internrl frictioe of the bactcf ll (d):30a
(3) WeiSht of beckfill (W). tOO kg. per cu.m.

(4) The resqltant earth pressure acts in a horizqotal d.irection.

For diferent values, say, Ll, A, and Wl for the oossients thc

-figurcs 
given in the above rable should be multiplicd by the following

factors :-
L (4.5 or 7.6 as the casc may be) :

LI

( l*Sin0r )

H, in metrc, for tlr concentroted surface loads
dto to wheel or track loads of the folloiving I.R.C,
standard loodings,

I.R.C.Class AA I.R,C.Chss A I.R.C. Class B
qdQlassTo R loadiny. loadilng.-
loadlngs.

,--J--- a--,\- >-t ,----\_--f

i!
ii

L)
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*e.s
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Rs

(5)

17.

r0.0

6.1

4.6

3.5

2,6

2.0
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$
$.s

Ca

(4)

14.3

8.5

5.t

3.8

3.0
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(3)

ts.4

9.1

ti

$.s
qr
Es
-ss.s
v)

(2)

26.0

15.0

8.0

6.8

5.5

5
a
a
qr
s

.at
cgs
e

Q)

is
+
.o
t
s
$qo
.s
h
(6)

8.3

5.1

3(l-Sin0r )

2600

-I;- resPectivelYand

0.2

t.0

2.O

3.0

4.0

6.0 .. 3.8

8.0 . . 3.0

10.0 and above. 2.6

5.5

4.t

3.3

2.3 2,2

1.8 t.7

10.0

5.8

3.0 3,7

2,3 2.7

1.8 2.t

1.3 1.5

1.0 t.2

2

1.5 t.4 t.7 0.9 1.0

217.4. Nl designS shall provide for the thoroulh dpinajc of bac1
fiIling material by means of weep holes and crushcd ,o"t-o. fr"*l
drains, or pipe drains, or perforated drains.

217.5. The pressure of submerged soils (not provided with
drinage arraogBmetrts) shall be cotrsidered as madc up of two compo:neots-

(a) Pressue due to the earth calculated in accordenoo wi1[
the method laid down in clause 2l1.l, the unit weight of carth b€iot
reduced for buoyancy and

G) full Hydrostatic prcnsure of water.

217-6. lt tho design of returnwalls,live load surcharge shrll tt
taken for loads pleased beyoad the lengtfu ofthe approac,h rlrb.

NorE. -The aborrc fgures are based on thc following values
for the constatrts for tbc abutmcnt and the beckflll:

(l) lrngth of ahutinont (L)-4.5 m-for signlc-lane bridges aad
7.6 m. for multi-laoe brid8ps.

466-13tt42
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218. Temperature Efects :

218.1. Provision shatl be made for strosscs or Eovements
rcsulung from variatioas in temperarure (soe also Clause 214).

218.2. Thc raise and fall in tempcrature shall be fixed for the
locality io which the structure is to be coastructed end fiali bo
frgured from an assumed temperaturc at thc tine of orcction.

218.3. Due consideratioashall be giveD to tho lagbotwecn eir
temparature and the intcriOr tcmppr4firrc of massivo Ooncretc
members of structures.

218.4. Bxcept wherc atated otherwise, the followiog r.D3G of
temp€rature shall generally be assumed ia the design:

(a) Metat Strilctures:
Modorate Climate ,. from minus 18 degrees C to 50 dcgreo C
Extreme Climate : from miaus 35 pegree C 50 de3roe C.

(b) Coacrerc Structure:
Temlafitwc taise. Temiarature failt

Moderate climate, l7e C t7o C
Ertreme climate 2So C 25e C
But id both cases i.o., iq (a) and (b), iatermediate valucs

can be allow:d at the discretion of the engiocor rcsponsiblc
for the design.

218.5. Thr co-efrcicoi of exFnsioa per dcarce centi3rrdc
shall b: trken as 0.0000117 for stcal and rcieforccd concrcto
structures and 0.0000108 for plaio concrcto structures.

219. Dbformatlon Stresses: (For steel bridgosonly)
219.1. E:formation stress is deffned as the beaditrg stress itr

aay Eernb:r of an op:n web girder caused by thc yertictl
defl:ctiolof the girder combined with tho rigidity of thc joiDts.
No othcr stresses are included in this deflnitioa.

219.2. All steel bridges shall be designed, naaufactured aod
erected in a manner such that the defornation $rcercs arc
reduced to a mioimum. In the abseace of calculatjons deforna-
tion stre$ses shall b: assum:d to bo not les$ thao 16 per cent of
the deed aad live load stresseg.

219.1. In prestressed girders of steel deforEation stresscc
maY be ignored.

220. Secondary Stres.rcs 3

220.1. (a) Steel Sfiuctwes .. Secondary stresses are additienat
strosses brought iqto play due to the eceentricity of coraec-
tiotrs, f,oor b:em loads apDlied at intermediate poiats in a p1a61
cro83 girders being connected away fron panel points, latorEl riad
loads ea tlc eod-posts of through girders, ctc., and strcsscg
.due to tbe rnovemeat of oumorts.

(b) Relnlcrccd eonoctc Structurcs: Secondary stresses trc
additional stresses brcught into plry due eithcr to the movement
of suppcrts or to the defbrmations in the geometrical shapo of thc
strucfijlre or itsEember,ircsulting from, causes cuch as ritidify
of end bonoection or loads aDplied at internediate points oi
trusses or restrictive shrir*age of conclete floor beams.

220.2. All bri6ges shtll be desiped and ccBstructed in r
muuler suah that the secondary strcsses rrc reduced to a
minimum and they shall,be allowed for in thc dcsigp.

220.3. For reinforced' concrete reabcrs, rtho slrinllage, co-
efloicot for purposes of desiglo may bo trtcen as 2X l0-4.

221. Erectton ^9rresrec :

Allowroce shall be made la the designfor stresses sct u,, iD aay
mrarbcr during erection. Such stresses may be aifferent from
thosc which the member will be subiected ro duriug actuat
workinq.

$6'3A-42tt

33r

2122. Selsmlc Force i
222'1. lf a bridge is situated in a regioa subJect to earth quakes

allow&ncc shall be madc ia the dcsiga for seismic foroe aod
carthquage rcsistaot featurcs shall be embodied in the structural
dotrilg of dcsign.

222'2. Tha lcismic force shall bo tahen as a horizontat fofce
cqual to tho appropriatc fraction specified in clause 2225 offhc
wel8ht ofthcdcad and thq livoloads acting above the sectloi
rEdcr c6asi6q1a11.1r. @arts of the structurc embedded in soil
shall uot bo ooasidered to produce any roismic forces. ,

222. 3. The country is divided. into three regions as showtr in
Fig. 8 and thc scismic forccs in the regions shall be tak€a as nil,
GIZO alrd Gl10 for &c regions shoqn thcre in as ..Liable to minor,
demate or Nil", r8iable to Boderate da,mage" aod ..Liable to
rcvero demaget' rcspcctively. For bridges sifuated in epicentral
tracts-'where large devastations havc occurred in the psi'due to
carthquates the porccntagc shall be fixed by the eDgipp6,
responsible for the design, with due regard to the locsl
cgnditions regardiag the inteosit/ of earrhquakeb geneially
cxperietrced iu these regioas.

222,1, Thesc horizotrtal forces due to the seismicefrect shall be
takon to act throulh thc ceBtre of gravit, of all the loads uader
censidcratioa. The direction of these forces should be such
that thc rcsultr,rt stre$ses in the mornber uudef cotrsideratioD
rre the oaxinul.

222. 5, Scisric ond witrd forccs shall aot be considerd to act
sinultaacously.

222. 6, 1Lc negaitudt ef thc leismic forcc shall not bc redueed
oaa@ouatof rcductioa iathcweight due to bocyatray obtainod
on a subrcrSrd rass.

E:rrr,rct or Srlnptnp SrrcmrcluoN AND CoDE or hectcr
Inon Rorr Bnnor. [I. R. C.-5]

SECTION I.

GENRAL FEATT,REs oF DESIGN.

ll3. Wdth of roadliay rnd foottrryay.

I 13.1. For high lwel briCaes crnstrrtcted for the use of road tra6c
oaly, thc width bf roadway shall not be less than 4.25 mfor a single
lano bridgc and 7.5 n for a two lane bril,. . and shall be increffi
by 3'5m for every additioral lene ef traffic '. r a muttiple lan;biag.
Rrrd bridge shall prcvide for either one la:: two lanes or muttipicq
of two tano. Three lia&. 

-b-ridCgl sh.li not be constr.uctc(.j
If a contral verge is eiustiuCterl in a *ide britrge, thus providing, twL. .

separate €rrisgp wey oneach side of the verg: shal provido ror iu"ari, .

two lanos of trafrc and width thereof shall individually comply with, .
the minimum roquirerncnts stipulated above. Tbe width of ,;fu"I .
avergo when provided shell aot be less than 1.2 m. ..,i..

113.2. For bridges carrying combined road and train way or
any other sp:cial type of traffic, the wiltir indicated in ctause ti:.. _
shall be modificd to suir these special reguirements.

113.3. Cause ways and submersiblc bridges sh-,li providd fo.,
atleast two lanes of traffic as specified in clause il:.t above unress
orclare of treffic is specially pcrmitted for the design. .:

113.4. For a bridge cn a ho;izontal curve, tho road way ridti, '.
ahsll be inqrcascd by an :mcunt not less than that:requirea Uy tiE. ,.

tclevant I. R. C. Road ttandard.

ll3.). Wheli a tborway ts provldec rrs Wrdth shag not betX".
1.5 metrcs,

tbao
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Exrnc,cr or SrccrrrcenoN I0l or mr MADRAS lftcnwny
Mnruar,

(Pages 176 to 180)

Steel Structures,

l0ll-01. Gcneral: The provisions of this section shall apply
to ell typ:s cf bridgo structures in which the mtin mcrnbers spanniog
thc vrrious Jupp)rts aro comprsed of stoel. Stccl bridges and ,guchprtl of bridgcc as 816 of stcol shall be built in ccnformity with the
lloos, grador and dimcnsion and designs shown on the plans and iu
errdanoe lrlth portincnt rcq.rircmcnt of thc T. N. B. p. Soction
No. lt rlth tho followlog edditions or rodificationr for all the
rotft rrccr'tary to oorf plete the structuro.

332

1011.04. Workmanship and finish: The w.rrkmanshipand finisL
shrll be equal to the bcst practice in mod,ern structural shops.
Shearing and chipping shall be neatly and accurately dcne and al!
pofiions of the work exposed to view shall be neatly finished. If a
cutting torch is used, all burnt metal burns shall *L- removed by chip-
ping and ground smooth.

1011-05. Changes and substitutions; Scctions having different
dimensions than those shown on the plans shall not be used cxcept
with the writtcn approval of the Bngineer.

101146. Fabrication: All riveted and p:n crnnected steal
structures shall bc fabricated in accordanco with articlcg C-30 to C-59
of I. R. C standard specifrcation and codcc of practicc for road bridgno
in India. 1937 or its latot revision.

q

t0U{2. Matctlals: All matcrials shall conform to standard.
rpccif,oationr or scpcifications issue.d Ui oitrci tJiC ; il};;[
bclor or any spocial provisions partaining to a special work :-

C,oncretoforstructurc SSRB: 1007

Rdinforcomont bars SSRB : 1008

Stnrstural stccl IS : 22G1950 and SSRB : 213

High Tcnsilc stccl .. . . BS 548-1934

Cast stccl B6S,for steel carting for Marinc.
purposcs, Gradc B @SS No. 30)

$ocl for pins and rollers . . As for structufal steel or high
tensile steel.

\ilroujht iron BSS for wrought ifon for use in
Railway rolling stock @SS
No. 51), Gra& G for platos and
bars and Grade B for rivet and
rod iron.

Timber SSRB : 215

Paints and paint materials SSRB 222

JointFiller.. SSRB:220

Casl lron ! Cast iron shall not be madc from first runnings,
but shall bG rc-mclted in thc cupola. It shall be madc from a mixture
ofstrong gf,ey cEst iron, composition of which shall be left to tbc
discretion of tho manufacturer, but thc metal must be sufrcientty
tough to allow of all casting being readily drilled, chipped or filed.

Whcn cast iron is usod for such purposcs as boaring plates, screws
cylindGrs, and othcr parts of tbe structure liablc to straining action, the
mctd shatl comply with the following requirements. Two test bars
cach 3 ft. 6 inchcslong by 2 inches doep and 1 inch wide, shall be cast
fron cach melting of the mctal as uscd and shall have a distinguishing
aark, vhicb shall also bo cast on all the casitngs run from.the same
melting. Each bar shall be tested by being placed on cdge on bearingr
3 ft. apart and shall be requircd to sustain without fracture a load of
28 Cwt. appliod atihe contro with a deflcction of not less than one-
third of an inch. The bar shall bo tested, to destructisn.

luhcrc cast iron is usd for balustrades or similar pr:rposes, in
shich the matcrial is not subjected to straining action, no special test s
for strength will be called for.

1011.43. Removal of existing structures: Where the removal and
ratisfactory disposal of existing structures are required, the wort
tball bc perfermcd as spocified in $SRB 1002,

l0ll47. Erection: The contractor shall erect the steel work,
r1:!tove the temporary @nstruction, and do all work reguircd to
c6mpletc "he bridge as covered bythe contract, includingtbo rcmoval
oftheold structurc or structures ifstipulated , all in accordagc. with
thc plans" and specifications.

1011{8. Plan, : Tlrc contractor shall providc thc falso wort
and all tools, machinery and appliances, including drift pins and
fitting up bolts, nccessary for the cxpcditiour handling ofthc work.

101149. HandliW and storing materials Thc material phall be
placed on skids aboye the ground. It shall be kcpt clean and the
undor lying ground properly draincd. Girdcrs and beams shall be
placBd upright and stored. Long mcmbcrs, such as columns and
chords, shall bc supportcd on skids placcd ncar cnough togcthor to
prevent injury from deflection. The Contractor shall bc rcsponsible
for the loss of any material which has been paid for by the department
while it is in hrs care, or for any damage to such material resulting
from his wc.rk.

l0l1-10. False work: The false work shall bc properly designed

and substantially constructed and maintained for the loads which
will come upon it. The contractor, if rcq rircd shall prepare and
submit to the Ewinecr for approval, plans for false work and also

changes in existing structurcs neccssary for maintaining traffic.
Approval of such plans shall not be consider€d aB relieving tho coo

rastor of aoy responsibilitY.

l0ll-11, Methds and cquipmcn.-Before starting work the
@rfractor shall inform thc Engin:cr as to mctbod of creotion

he proprses to follow, and the amrun+ an4 charac:cr of cquipmenls
he proprses to use, which shall be subjecr t6 thc approval of thc
Engineer,. Thc approval of thc Engineer shall not be considerod

as relieving the c)ntrac'or of the resprnsibility for thc cafctyof his
m:th,rC or cquipm:nt or from crrrying out lhc work in full in accrr-
dance with thc plans and spccifications. No work shall b: done
without the sanc'ion ofthe Engineer.

1011-12. Gcarlngs ard anchorage.-Masonry bcaring plates
shall not bc placd upon bridSxeat beating arcas which arc impro'
perly f,nishcdndcformed,or irrcgular. Bcaring platcsshall be sct
level in exact p:sition.and shall have a full and cvcn bearing upon
themasonry.

l0ll-13. AdJustnunt olpln rurls.-All nuls on pins shall be thcro-
ugfily tightened aod thc Pins so locetcd in thc holcs that thc memb€r.t
shall take full and evcn qearing upoo them.
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1011-14. Sittlng anchor Dolrs.-When Drovided on the plans,
if the andror bolts shnll be set in the fresh concrote of the sub.
, ,struaiure in acqndanoe with plqririmr rt Article t0lG-17(e).

*i . ' Bxc)p: rrytco o'herwise reqbired, holes for anctor bolts shrll be
F drillsd in the orreot locltiohs, in the c )ncret6 of the sub*tructurcq: 

p6rpondicular to the plane of tfuo 6;6r" soat, aod the anchrr brlts
lot in then in oern:nt m)rtar. The mcrtar shall aonsist of one
Dart Portlend cem:nt and one Part ooarse sand, mixed with sufficient. watcr to be readily wotkabl€.

Anchx brlts shrll first be droDped into the dry holec ro assurc
their proper fit after settiqg. They shall then be sot as follows :-

Fill tho hole abrut two-thirds full of mrrtar lnd by a unifrrrm
cvon preature or b7 liglt blorr with a hm!)r (flogging and ramaing
rill not b2 pnmitted) forc: thc brlt dowo until tho mrtar risos to
tlo toP of the hile and thl aoch)r b)lt nuts rests firoly agrinst
th: n:tal shre or pedestal. Remrve all excss mrtar u6ich
ny h1w flushed out of thg [rle, to p:rmit propcr field paioting of
tl: n:tal surfa,es.

The looation of the auchcr brts io relatioo to thc slo:tod holes
ia expaasion shres shrll b: variod with th Prcvailiog tcmpcraturc
ft: nuts on andrrr brlts at th: cxpansion oods of cpaos shrll pcrnit
t2 t6n?c(atur€ E)vmrnt, of tho spao.

Ao6or bdts uftich aro to bo sot in tho ErroDry prior to tho
rc':ioo of the sup:rstructuro sball b: orrcfully !t to propcr loatior
rnd clove"ion, with t€Eplatcs or othcr ruiteblo ntrus, rudr rochor
bolts shrll b: furoishod by thr ctntrac-tor for th mpclsttucturo
aod !e. by th: crltrac:or for subrtruoturc.

l01l-15. Settlag rcdoer biarlngs.-kockor boariq$ tt orpsiliotr
cn,l of spans shallbgadjusted toprovido m lrso:ot duc to tcn-r)ocatulc
olocgations of bltttom chmd and Probabk rubctruorro ,o)w'rnt

. 10ll-16. Svlngtng the spttt-Bzf;ne crocrotc is phaod in tho
flrcr of s:eol spras, th: crot€ri{rg shrll b: struok rod ths spaocwunt
free on its suPports'

l0ll-17. StaWErtW beil mttirtal.-The rtraigh,eoing of

. ' to produce fracturo or other iaiury but the m:tal shall not beheated
forthispurpose. following the straightenrng ofa beod or buckle,

th: surfaco of the mrtal shall be carefully inspected for ovidcooo of
fracture.

1011-18. Awemblkg sted.-'Ihz prrts shrll bo ac,uratcly assa.
' bled as showo on the plans aod mrtch mrrks shall be followod. Thc

nrtcial rhall be carefulty handlod so that no parts will b: danrgnd.
Ilrrao:ring which will iqjure m distort th€ mobers shall not bc
drno. Bearing surfaces and surfaoos to be in pcr[rnont o)otact
ghrll bo cleanod before the d3mb3rs are assemblod. Unlcsr eractcd
by the crntilever mlthod, t{uss spans rhall be crcctod oa blockin3
so plaoed as to give the trussos proper cam'rer. T[e blocking sfuail
bs lcft io plac: un'il the tensioo chord splicas aro fullyrivctcd and all
other truss conncctions pioned and bolted. Rirptr in splioer of
butt joints of comlression membors aud rivets in railings shall not
bl driven until the span has b:en swung. Spliox and ficld erirnections
shall havo onetllf of the h>les filled withbolts and cylindrical
ereciion pins (half brlts anil, half pins) befiorc rivttiog. Fitting up
bolts sfall be of th: sam> nominal rSianrter as the rivcts, and
cylio&ical erction pins sftall b: 0.8 mn larger. Driftiag shall bo
only such as to draw tho prrts into prsition aod not sufrcioot to
onlarge the holes or distort the m:tal.

l0ll.-19. Fleld rtvettng.-P.rcumrtic hrnnn:rs chell bc urod
for ffeldrirreting. Cup faoed dollies, fittiogthe head closely to ensuro
good hearing shall bc usod. Ornaoctionc shall be sec,rrely and
aoc,rretely fiited up before ths rivets are drircn. Unfair holes shsll
b: roamed or drilled. nivets shalt b€ hoated unifcmly to a light
cherry+ed aolour and shall' be driveo while hot. They shdl not b,.

I
overheated or burnod, Rivet hoads shall be full anrt symnretrica
allcentric with the shank, and shall have full bearing all round. They
shall not be smrller th1n the h..ads of the shcp rivets. Rivets shatl
b:'ight and shrllgrip:he c rrnec'ed prrts secureiy togpther. Caulking
9r r€aupprng will no' b: p:rm'tted. In rem rving rivets the surround.
LnS- PFI shall not b: iqiured, if neoessary, tUcy sSall bo drilled eut
Field rinting shall be dooe beforc fatse work l, ,uOo*C.

Nore;.-The resul s ob,ained in the field asscmbling and riwting
of the m)rnbors of a s,ruc.ure shall fulfil the requirements of
shop assernbling and riwring. All field driven rivetr shafl be
inspocted and aep'ed before being painted.

l0ll_20.-weldlag-Weldiug mry be substituted for rivtting
only.with written appioval of the Bngineer. When vrelding ir
pcrroitto( it shatt be p:rfonnrd ooly by arm2ltctrt umknon uiing
eleiric a.rrc wddirry Eoorslt undcr slriot oniol.

- All wclding shall be donc with thc prior app;oval of the Enginecrin acordane with S.S.R.B. : lm-9.

l0lt-21. Bohcd coruexloru-In holtod oonncxions, thp boltr
rhell bc drawn up tight, and thc tbroads burrcd at thc facc of tbo
nut with a poiated tool.

l0ll-22, Pln corulaxlont -pilot and driviq nuts shaU bc uscd
in drivin5 pins. Pins shaU b€ so drivcn that thc mcmbcrr rill tako
full bcarin6 on thom. Pin nuts shall bc scrctcd up tight , end tho
thrcadr burrod at tbp.facc of tho nut with e pointod trol.

l0ll-23. I/isJlrr.-Corrcctions of minor misfits and" a
roasonablo amount of roaming aod cutting of cxccss stock frtm
rivcts will bl considored a logitimrtc part cf thc crcction. Any
orror in slr:p work which prevcnts thc propor assombling and fitr ing
up of parts by thc moderato usc of drift pins or a moderato amount
of reaming and slight chipptrry or cutting shall be reportcd immerlia.
tely to the Enginecr, and his approval of the method of correction
otrteincd.
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l0ll-24. Setting hand rallc.-Hand rail connexions shall in ail
cases, be bolted and the hand rail shall be adjustod firmly to true
alignmcnt. All bolts for hand rails shall bave hcxagonal hpads and
nuts and shall be provided with loclc wasbers and shall bo s€cured
by chccking the nuts.

1011-25. Removal of old structure and lalse work-lf stipulafod
in thc @ntract, the contrastor $all dismantlc the old 3truqturG
end shall dirposc it ofras specifi€d in SSRB : lfl)2.

Upon complaion and beforc 0nal acc€ptancc, tho coilractor
thall removc all falso work, cxcavatcd or useless materials, rubbish
and temporary buildirgs, replac€ or rcnew any fences damaged and
rcstore iu an acccptable manncr all proper(y both public and privato
wbich may have becn damagpd during thc prosecution of his wor\
and slnll leave the bridge site and adjacent highway in a neat and
prepntablc condition satisfactory to the Eoginecr. All excavated
material or false work placcd in the stream channel during construc.
tion sball be removed by the contractor before final acccptancc.

10ll-26. Inspection,-Tho sork shall bc rubject, rt all timc to
inrpection by the Engincer.

l0ll-Tl, Patntlry.-Unlcss othorwise specificd, all structural
gtcel will bc givcn on€ coat of paint in tbc sbop and two coats aftor
crection in the fitld. Field painting sh ll not be started until pep
mitted W tho Engineer in writing. The paint for the ,"rio,r.
coatings, the preparation of the surfaces and application of paint
shall oonform to the requirements a; set forth in SSRB ; l02l.
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1011-28. Method of measurement.-The quantitiesol the various
items of concrete, steolreinforcements, structural steel which constitute
the completed and accepted structure will be measurod for pay:nent

according to the plans and specifications for ttre sevoral pay items,

and in terms of the prescribed.units provide.d for such items. Only
acoepted work will be included and the dimensions used will be

thosc shown on the planr or ordered by the Engineor in writing.

The quantity of the various items ofconcrete masonry,steel reinforc'
ment, structural steel, etc.,.involved in construction ofsteel structures

will be computed by the Engineer in accordance with the provisions

of the section applying to these respective items as follows :

(a) concrete masonry, article 1007-21

(D) ste.f roinforcement, article 1008-12

(c\ Structural sreel.-All structural steel will be classiffod in the
proposal and contract.as "plain structural stoel" or " fabricated

structural steel ". Tho quantities of these items to be paid for will
bo determined as follows :-

(i) Plaln struclural st,Edl.-The weightof plain structural steel

shll include tho net weiglrts of all roped shapos, sucb as bcams'

diephragms, bracing, castings for anchorage or bearing plates, expafl'
sioe devices, boltr, rivEts, iletll raililss etc., incorlorated in Lbeam
!ran!.r struc'turcr rcluirie3 lcsscr amoutrts of fabrioatioa, exce2t

stoal roioforc€ment in con$€te.

(ii) Pabrtcatdd sttucturul srarr-ThG woight of fabricated

structural stcol shall itcludo tho ret weigfts of all rollcd slapos

aerprsing febricatd lelbcrs, castirg fcr ar*ra3o cr bcarirg
detes, cxpaasion deviccs, bolts, rivets' rctal railirS, ctc., ilocrpo-
rat6d in trusscs,arcbes girders,and viaducts,etccfi steol reinforceneot
in concreto.

(iii) W elght paid for.-aae weight of plain structural steel

or fabricated structural stoel which will be paid for will be tbe weight
ogtimated by the Bngineer as shown on the plans or shop drawings
usirg nominal weights for the strustural shapes and plates as given
in tbe band-bools of the mills rolliog tbe various sec{ions.

(iv) Computed welSht-Tfu Bngineer's estimate of weight of
structural steel will be mado on following basis.-

The woight of steel shall be assumed as 7,849 Kg/Cu.m. and
wrought iron 7,769 kg/cu.m.

The weight of cast iron shall be assumed as 7,208 kg/cu.m

The weights of rolled shapes and of plates in width shall be
computed on the basis of their nominal weights and dimensions,
as shown on the plants, deducting for copes and cuts and atl open
holes eXcePt rivet troles.

For the weight of rivet heads for computing weight of structural
stcel reference to Appondix D, I.R.C. z 2F1967, D6, Table B,
D7 shall be made.

The weight of unfinished service bolts, rivets and drifrs shall
be computed from the unit weights thereof as tabulated in tle latest
hand-books an{ paid for separately.

The weight of cas_[ings shall be conputed from the r noaslonr
sbovn on the plans$ith an addition of 5 per cent for fitlets and
overru& To the total cornputed wcight of metal may'I e added an
allowance of 0.4 pcr cent for shop paint.

Tbe weight of railings shall be included unless iti; lard for on a
linear foot basis.

These contract unit prices shell be for furnishing all mrterials
fabrication and erection of steel in the structure together with
labour, materials, transportation and shop and field painting
ary for th€ proper completion of the work in acgordance with
contract.

The contract price for fabrication without erdction shall includo'ii
all labour and riaterials nec€ssary for fabrication, shop painting,
shipping and delivery at tho place designated.

Payment will be made oo weigbt basis or a lumpsum basis, as ro.
quired by the terms of the contract, but unless stipulated otherwise,
it shall be on a round price basis. For the purpose of payment,
such itcrns as bearing plifes, pedestals, etc., shall unless otherwise
provided, be considered as'structural steel even tbough made of otber
materials.

Under con{racts iontaining an item for structural steel, all irinor
metal parts other than metal reinforcenrcnt, such as expansion joints,
drains, bolts etc., which are embedded in concrete shall be paid for
as struclural steol.

Exrmcr or I.R.C. 24;1967.1 : t

APPENDD( D

. &6.- Tho weiEht of rivet heads shall be cornputed by taking tbe
wcight cf 100 snap bcads as given in Tablc 13.

l'/hcr specially agreed upotr, the allowance for snap heads may be
teker rs a fat pe.centage of the total weight. Tbis perccntage

raey bo tqkor as 3 per oent or modifiod by mutual agreement.

Tarr,B 13-WBIc,IIT oF Rrwr HBaps.

Dla. oldvet as nanufactwed.
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l$ll-29.Basis of Payrtnt-Allstoc,l st- ctures will be paid for at thc
oontfact unit prices for concrete, ster.l reinf,rrcements, plain structural
l,eel, fabrioated steel, etc., as spec.fi.d in rhe cofiragt.

No addition ghall be madp for tbe weight of protective coatings
or weld fillets.

DT.Wbere computed weight is to be the basis of payment,the weight
s hall be calculated for the exac't cut siz€s of mombers used in tho
ctruc'ture,deductionsbeing made for all cuts. Additions shall be
made for th€ rivet heads as in.thc clauso above.

When paymcnt is based on weigh bridge weight, no deducutior
shall be made for the weigbt of wold fillets or tb€ weight 9f any pro"
tective coatipl
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TAtrIIL NADU BUILDING PRACTICE.
r6R USE IN TIIE PUBLIC WORKS DEPARTMBNT AND HIGHWAYS AND RURAL \YORKS DEPARTMENT

OF TAMIL NADU.

GgNSRAL CoNDrrIoNs or CoNrnrc,cr

A PREFACE.

Intent and referenoe to Tamil Nadu Building lractie_
1. It is intended by t hese Tamil Nadu Building praotioe to describe

(a) thecharacterof the materials to be use.d;

(6) themethod ofoxecution ofwork and

(c) the contraotor's responsibilities ao6 liu6ilities to the public,
Government and its rrorlmen and general oontrast oond,itions which
aro to be aocepted by eyery coutractor who executes work eutrusted
to him by the DcpartEent.

1.2. Whererrer tho term 'Standard Spocifioations. or .'Spooifica.
tioos" or tbe abbrwiation .i TNBp No. " or ., TNBp'. is us€d in
tbc qtocifica'ions or in,es'lmates or contract documcnts, it rhall
roferto the relevent speci8cation ia the Tamil Nadu Build,ing practice.

3. Thc abb,reviation ..f.S.". shall meao ., Iodian Standard".

2. Applicability of tho Tamil Nadu Building practie.

2.1. It shall bc unneessar5r to include io any cootraot doouments
a specificatioo for any iteo of work whioh is defne.d in the tender
notie iq the qontract schedule of work to be done by a Ta,mil Nadu
Buildiry Praotie number CINBP No.). The fact that the item it
deEnod as spooification, ,shall n:an that the coutractor is to execcute
the work acc nding to such speoifioation modified as mry be aecessary
by an addeoduro speoification for that particular itcm of work. Io
ttre atsenoe of sp:cification for any work or mlterial in the T.N.B.p
!ruch work shcrrldbe carried out in aooordanoe with the instruction

by the Bxecutivi Engincer.

' 2,2. THESE GENERAL CONDmONS OF CONTRACT
STIALL APPLY TO ALL AGREEMENTS ENTERED INTO BY
CONTRACTORS WITTI TTIE PUBLIC WORKS DEPARTMENT,
OR IIIGTIWAYS AND RURAL WORKS DEPARTMENT AND
shall form an inseparable oondition of contract, and it shall not
be neoessary to append a copy ofthe sane to the agreement.

3. Contractor to sigs in the Divisional (or the subDivisiooat)
aopy of the T.N.B.P.

3.1. Errery oontmctot ivho executes work for the public Works
Departmont of the I{ighways and Rural Works Department shall
carefully stt:dy the spccificatioo for all items of work which are
included in the schedule for work to be done and his obligation
under the ' General Conditions of Cqntract' which apply to all

.agresnsots, nnd he shail .sign in the Divisiqal Ofroe c<lpy of the
T.N.B.P. (or the sub-Diyisiooal copy if so arra-nged by rhe Executive
Engineer) a,; evidence that he understands clearly the oonditions
of oontraot grverning his agreem:nt and aepts'the same.

division office asthe case may boin which will be entered all sancrioned
corrections and additions. This must also be studied and sigoedby every contractor before executing an agreemeat. Istsd€€r-virg
correction slips will not.be mlde for this purpose. The contractor
should purclnse bcok of the T.N.B.p. for his refirenoe wrrile executing
work.

4. Sub.specifications :-
4.1. Works of similar nature having many common clauses iuth€ir specificatio-n-s are grouped under one specifioatioo number

flo.u 
, General' prefaoe thereto, and the sub-speoifications ruernererore given an alphabetical affix.

5. Additions and alterations to the T.NB.P.
5.1. Additions and alterati<ins to the T.N.B.p. will be incorporaredio the adCendt volume as authorised by the ChieiEngineer.

6. Powers of Superintending Engineers and Executive Engineersto supple,nent or alter tbe T.N.B.P.

.6'I. Superintending Engineer and Executive Enginesl may allerthe spocification for any pertioular ocntract which is withio their
respective pcwers of sanoiion, when such alteration is found ne@ssarv
by attachm:ot of a correction sheet to the contract ioril,--b#;;
the T.N.B.P. numb:r, the orrrections and the signature of thi Srp".io]
teodiog Enginoer or the Executive Engineei as the oasc dV be,togotler with the siguature of the contraotor. Similarly udJiio;j
specifioationsforitemsfor which there are no standard specifcations
will be mrde by attacirmeot to the oootraot documents of addendun
spooifications sheets bearing the signrture of the Superinterdiog
or the Executirre Engineer as the case may be and the signature oi
the contractor.

3.2. lf srall not be ncoessary for the contractors to sign the
Divisional Ofr@ copy of the T.N.B.p. for every @ntfilct alvarded
to him, but his sigoaturc therein wilt be evidence that the acoepts
the oonditio ts of contraCt. (which include the standard spmifications)
as dctailcd;n the T.N.B.P. f0r every @ntract into which he enters
It shall alst be the oootraotor's respcnsibility by frequent p".rsui
of the Divis,rnal OEoo (or tho sub Divisional Offioe) oopy to become
convorsaot with ganctiOned alteratioos or additions made to,the
T.N.B.P. as soon as th€y arermtde. A seporate volume of addonda
to the T. N. B. P. will' be nrinrainoed in eaoh Diyision (or sub

466-3A-43t

A.I. DEFINITIONS AND TNTERI'RETATIONS.

7. Defnition ol terms.-
7.1. wherever the works and expressioas defined ir this clause

or prooouns used in their stated occur in contract documents (which
includes the T.N.B.P.), they shalt have the meanings hereby assigned
1o them exoept where the context otherwisp requires._

(a) .Executive Engineer, means the Executive Engineer for the
time being in charge of the co,oerned work under .*."rtior, 

";;r;;other departmental assistants or subcrdinates to whom tne nxecuiive
Engineer may have delegated oertain duties, acting severally within
the scope of the particular duty entrusted to them.

(D) No delegation by Executive Ensineet wbich affects agreemeats.
lt is howwer, to be distinctry understood that the Executive Bneineer
or the Superiotending Engineer or the higher authority wnojs iesiJ
with the powers of acceptance of the particular agreement under
refere : will make no delegatioo of powcrs to suah assistants orsubordr tes which in any way affects the agreement and its corrtrJ
c,-rnditior. when such agreement is to be or has been accepted by;;
Executive Engineer or by the other higher authority ,opoiiu.iy.
The duties of such assistaats or subordinates wifl bi soriy aui[s

o supervision to ensure compliance with pontract conditions, ,



(c) .6ontrastor. uoanr tho pardorlar_p:rrc} firo or corpors'

{on sith vhoo 
"o "g.*a*tn" 

beon mado by tho Excantive Bngi'

il oi urdtE 
""tt"Jty "t 

tno **'"y bo, for orcutinS sorL dcin- cd

Ltho ooncrnod agroclnont, ssd for pruporc-of instructions rogrding

oodiene rith cootrad ;;ditions, it rhall includo tho contrec'tor'c

;tffi;;;, sho ic Esintsio€d on the work by thc contractor'

(d) Works or worl ocenr the vorls by or by virtue of thc

oofrctot coot 
"ctcd 

to bo cxecutcd vhcther t€oporary or per'

ErnGBI rnd shctbor Jd*t sltcr€d rubotituted or additional or

counoccd sith tho toppiy top"itt or carriagc of toolc and plsott

end ruppty or manufeofirro of othcr rtorc'

13. Worlr ioporting tho dngular- only also includo tho plural

aoC-tt**a"" whero tho contcrt requircr'

NoE.- -ThQ torms sub'divisionalofroer' Assistant Enginear' Bxecu;

i;fu;' sopot"t*ii"g eogi"our and chief Eneineer' used

fr iff"TUro"s clau86 shBU sh€rctho aoot€trt so requrrcs' bc con'

;r"ril;; G i"aoct"g ofrcm of thecorrespondins sradein the

Etfhsryc anal Rrual Wortg Dc'partoent'

E. Evllene ol expetbnu'-Toodercr chall' if rcquired' pr€s€T t

oi.fffio"ict*io tho Execttive Enginecr thst th€v havo beco

ili*ril"e"s.d in constructing such works' as the proposcd to

cr*rtc and that tnuy u'o foUyincparcd with tho aecessary capital'

;ffi;;;;d ,"Gat to-tcgin tlo worl promptlv and to conduct

rl;lffiir"aE the tN.S.p. aod tho other spccificatioos for tho

'""iiffi.;o;it tuooora-ioi, in the cvent of their tendcr being

acrotod.

9. Lesaldfrcst Nodcaz

g.1. Tcnderers should give in thier tender, their-place of residenao

"Jd 
;il Jd;t:Th; Jetvering at the above named Plaoe or pootins in

li#i*irr"r;ii.ni"t"io.ouy tho post ofrce DepartBsnt o8

ceoding by letter regstered for aiknowledgement of any notice' letter

liritt-,ir.r.tition to the contractor shau b€ deeoed sufrcipnt

;;;t"*fGon ths @ntractor in writing aI mav bc chaqged

;ffi iir" uy 
"o 

i*t"o,uot erccutod by the contractor' and dcli-

rota-to the Execrrtivo Bnginocr'

i10

ll. llryroxhtutc rot to nean dcYiation lrom drawbgs q'd specilcr.

tion.-

11.1. This declaration of the approximate nature of the statenent

oiSouotiti.. in Schedule'A docs not, however, in any way imply

tnaitUe quantities will be iocreased for departure by the contractor

froo strict oompliance with sanctioned drawings and specifications

to suit his own convenience or reduce his costs'

12. To congrtc tatdertz

12.1. Thc guantitiee in Schedulo'A arc alvcn for a unrfco
eooparicon of lumFsum tendcrs.

C. DRAWINGS AND SPECIFICATIONS.

13. Pttposa

13. l. Thc contract drawings if any, read together with the contract
soecifications are intcndod to show and explain the EaDner of execu-
ting tne work and to indicato thc typc aod class of materials to be

used.

14. Conforustcc:

14. I . Tho worts shall bc carricd out in accordancc with thc drawi"gt

and spccificationr which form part of thc contrac{ and in accordancc

wilU so"t further drawingp, details and instructions, supplc'meating

or explaining the sane as may froo time to time bc givcn by the

Bxeputive Englnocr.

14.2. lf the work shown on atry suoh further drawings or

or other work neccsarY to conply with any such instructions,
tie6,9r explanationl, bc in the opinion ofthe contractor, ofa
which the schedulc rate in the contract does not legitimately

he shall before Prooeeding with such work, give notie in

this €ftbct to the Etecrrtivo Bnginecr. In the orrent ofthe
Engins and contractor failing to arroe as to whcther or not

there is anY exoess rate to be fixed and the Executive Bngineer deciding

that the contractor is to carry out tho said wsrk' the contractor shall

accordinglYdoso, and the question wbcther or not thcre isany excess

and if so the a^mouot thercof, ehall failing agreoment, be eettled by

an albitiator as Provided in the arbitration clause, unless the subject

ir sn€ shich is left to the sole discretion of the Erecutive Bngineci
cooditions of contract and the contractor

, :,- :,

'r-il

=q

9.2. Nothing contained in tho agreement -lnd tts contract condi'

tir.i rn"ir--ui't*..a to preclude ir rendeiinoperative the servioo

l|ililt;, ietter or other conmunications upon the @otrtlctor

persooally.

B. STATBMENT OF APPRO)flMATB QUANTMES IN und,er the clauses of thce
SCIIEDULE-A.

10.1. The quantities mentioned in tender notices and in agr6e'

;ru#;ilI.ru *ottua out fron the relevant &awinep in ofrce

;i;;;;, not be the actuals required for exeqution' The

i';;;;;td;*t does not exprcsslv or bv implicatioo asree that

iiilJonl8f-"i""", of work to be done will oorrespond therewith

i.:t i**r*in" right to increase or decreasc the quantity of any

Itiss ot portion of the verk as he deeos trec€ssary'

103. Tqrdercrs must satisfy thsos€lY€s by a personalexamination

Aft sL of the proposcd work, by examination of the plaos and

r;;f*til and-by other means as they prefer as to the accuracy

lf;Gil;of ine state'meot of quantities and all couditions

ffi,[il5.;ork and shalt not any time aftor the submission of

ilii--,Eo-, dispute or @mplain of such stat€Beot of quantities

;.tA that th€rc was aDy oigundcrstanding in reSard to the

ifrii"rr.", of tho york to bo doue nor in consequeooo apply

;;il;tiofon cooplotion bevond the esrecmant dato'

shall be paid aeordinglY.

14.3. It shall be the responsibility of the @ntractor to givo timely

notice to the Execulive Eogioeer regarding anything shown ou the

d;;;; ""0 
oot ileotiooeO in the specification' or mentioned in

tl" tpiifiotions and not shown in the drawings or any error or

[*r"p.o"yio drawings or speciflcations aad obtain his ordersthereon'

itc*; d#"sions aie to be taken and not those obtained from

ffiir";;;"*iogt. Io u"v drscrepancy between drawings ind

rp*iF*tio*, the latter shall prevait' In aoyrucl cas€o ol io clso

;;;;; tno wo.t is norfullv doscribed' and sot forth with the

ari"ir* *O spocifcations, the contraclor shall forthwith apply

il-r;E*u""riro Enginor for such 'firrtbor instructions' drawings

oi rp*iaotiors as bo roquirc it, being *ndorstood that the subjet

ilri;-A*f, with undci tho building prccduro of b6t modero

;;;.- Th" Exeutivo Fngineer t"i11 lurtrish the furthor instruc'

ffir; dil;; spccifcation" if in his opinion' they are required

6;;ililG";t;., for th' proptr rrrutio of tbo wort'
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15. lrarbtrotu by way oi motliilcatids.omissbns or ailitions.

l5.t.lor all mdifcations, omissionsfroo or additions to tho
drawings aod specificationi, tta Bxecutivo Engineor willissue revised
plans, q1 wd1,€o instruct ions or both,and no modificat ions, omissi ons
or additions shall bo mado unloss so,authoriscd aod directed by tho
Exeoutivo Fnginer in writing.

15.2. Tho Exeutivo tnSioeer ohall havo tho prwilqgo of ordoriog
modifications, omissions or addit ions at any tino bt fore tho complc-
tiou oftlro wqt and suchordorssballnot opcato to aaoul tboso
portions of tho spocificatims with which said changes'do aot om.
i ict.

15.3' Tho contractor shall Bubmit to tho Erecutive Enginoer a
statcmont giving details of tbs claims for any additional work within
30 days oftho order ofths work and no claimfor aoy such worl
will be considored which has not b@ inchdcd in tho statompot.

16, @0tes of &avlrys ud $tecifrcatiotts:,

16.1. Ono copy of tho available drawings and sprcifications (apart
from tho T.N.BJ. a oopy of reforenoo) shall be furnished free of cost
to the cootractor for his ovn uso. Such copies and copies of supplo-
mmtary dotails furnished by the Executiye Fngineer shall be kept
by th oontractor on tho work until tho completion thereof, and
tho Exscutiw Ftngitror ehall at alltimos havo acoess to thcm.

17. Stgnid &arlags- No authorityto th6 @ntractor.

17.1. No signod drawing sha[ b€ tak@ as in itsclf and order for
variatigo, unloss oithsr it is otered in tbo agreemcnt schedule of
drawiags undor propor attestat i6n 6rf1[6 soalarctor and the Exocut ivo
Engireer, or uolessit has been sent to the contractor by tho Execu-
tirrc Engineor with a oorroring lettor cooffrming that the drawing is
ao authority for variation ofths contract under roferenoo.,

D. MATERIAIS AND ITORKMANSItr .

lE. To b rlrc bttfuulwr

18.1. All matorials, articlee and workmenship shall bs tbe best
of thcir tespective kind for the class of work described in thc contract
spccifications and schedule, materials being obtained from souroos
aptovod by tbo Executivp Engineel. fto word ' bcst' tls usod in
thco spcifications sballmen,that in tbc opinion of tbs Excutivc
Eoginc,rtbuoie no othorsuperior quality of materials or finish of
artlclosontho market andthat thoroisno bettor class of workmanship
availableforths Daturooftho particularitemdoscribed in tbe ooutract

r 
"Oodulr). 

Tho aootraotor shall, upon tho rGquest oftho Exocutive
Eogirer,ftrrnish him with tbo vouchors to provo that tbo matorials
aro such as are epocified.

Moans I I imo(or coment it accordance with the cqotexO
brokm stono (or otbsr aggrogato in aooor(anco:q7111,

l:2l/'.
2 sand ind 4
tho contoxt).

p,

20. Meosurement an/ mixing:

20.1. In the case of toose materiats such as lime, sanC, cement,
broke-n stone, surki, mortar, etc. tho proportions d€Nnarded by rho
spccifications must be measuro.d in properly construct€d measuring
boxes or weighod or in such othor manner as shall be instructid $ :

tho Executive Engineor. Moasurement is not to be done in looco
h6aps when intimato mixtures srrch as mortar,concrete, etc., aroto bc
formed. The mixing must always be dono on closely constructcd
platforms so that thore will bc no lo-kage of uoy of the matorials ,

throughthe floor of the platform ar-d also that no foroip matcials
can be inanrporatod during the nrixing. Thce platforms mwt bo
approved by tho Executiy6 Fnginmr. Ths sost of qrch measuring
boxes and platforms and all tho wotk roforred to herein shall be
borne by tbc contractor

21. Dub 3

21.1. Tho materials and labqr utilised in tho exocution of work
by the oontractor shal I not bsless thao that girren in tbo Tamil Nadu
P.W.D. Staodard Data for the relslant item.

Norrt.-In caso tho oontractor oonsiders that tho materials and
labour provided in the Madras P.W.D. Standard data for the exocu-
ioa of partiarlar items of wolk aro in excess, the contraclor mly
furuish detailed data for suchitms along with toder wirh reasoris
for variations from P.W.D. Staodard Data.

22. Iayout of nuterlals stacksz

22.1.Tfu oontractor shall 46p,s5;1 materials for tho purpose of
tho work on such parts ooly_on tho ground as may bc approrrcd by
tbs Exccutive Enginoer. Ho shall submit for tho aBproval of Oi
Exrutiro Fngineoir beforo starting wort, a Ootailcd sil6 sutvcy
cloarly indiCating pqsitionsand areas where matorials stall 6
stackod aod sbeds built.

23. Source of purchase of makrlals afld stores :

23.1. Tho Exocutivo Fngineor shall, during tho progrees of tbc
work, have power to causo tho contr@tor to purch8se and use sirch
matorials or supplies frorm Governmeot brick fields, stores or othor
sources as nray be specified in the contract for thc purmsos
therein specified.

24. Contractor liable for materlals supplted byGorenmedt.

18.2. sampres of materiars shau bo turnished " .,1".:y:1311 ,.,1'J'." IT,r'Hffii"r*r;ffiii:1"ff8:ffilTfl:#*"1T;
qD€Ds€tothcExccutivoEngincrwhocalledfor in tbotender notico time hetakosdoliverytheroofandshallusothem onlyfortho purporcs.
or order€dto befurnishgd bythoExecutire Engineer prior to execu' Iiiiir 

""nt.*t 
and shail mako good any ross, damage, wastage o,r.tim of rrny vcL undue wear aod, toar that -ay iaku placo from whateror cause and

pay to Goverrnent, for such loss, damage, wastagg or uudue woar
19. Cowcntlotts lw prupalons : and toar suqh s u'ri as tho Bxosutivo Engineer may detormino.

19.1 Whorev€r tho proportions aro writt€u by figures without
furthor doscription and whore the meaning is otherwise clear as to
which figurs is intetrdod to apply to each mataial, thon the usual
oonvent ions will bo undgstood to apply.

For uamPlo,

.l 12. Moaos I I imo (or cmpnt in accordance with thu *o,.*,,
ald2laod;

24.2. fi at any timo subsoqumt to tho execution of the agrccmof,t
Governmoot matcrials ottu thao thoso specifiod in the Agreemmt
are to be suppliod to tho contractor for use on the work th.y *iii
bo chareBd at ths markst raluo prevailing at tho timo qfiupply
or stock i$ue rate whichsveris groator. Tho conrractor willteinfor-ntd
in u,riting of this chango and bo should intimate in writing tho ra;
which ho domands for ftrishod work in view of tho fact that bo ls
to ut€ Gov€rnment matoiale.

7

I
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24.3. For any cxcosi icsuo of c€moDt bo yosd tb ellowebh linit

oi i p* *"i ovor tho thcortical rcquirorort of coront tlo

"*r"tf*n"ff 
be medo a doublo tho ssu' ret' frol tlo coltrector'

25. Tcst lnspection and refcctton of dcfcctivc nntoitls ond

works z-
25.1. Thocontractor shallprovido propq fecilitios lt all

f"i-,no tistins of matoriilsand inspoctionof tho work bythe

il*r;i*;tuinoor, aod tho E'xocutive Fnginoor 6"11 
"scolding 

bY

if* i"ru accoss at all timos to tho plecrs of storrlt' or maDrl

;"*r;;h*"materials areboiagmado for usr uudcr thccontact

;;;;;;;hat manufacture is proe"dirE ir eccordance with

the drawings and spocifications'

25.2. Tino contractor shall, upon domaod'.^also forwerd for ths

gJ;tir.-grginoer's inspoction, tost c'rtificetc supplizil by the

;;;;;,-d;il is purctrasing consignm€otsof.^ cemont' steetand

oinsr materiats in respoct of which zuch cortificatca are usually

.r"irutr.

25.3. Tho Executivo Enginoer shall have Pgttl to rojoct at any

,t"-*, ""V'*.tk 
which helonsidors to be dofoctive in quality of

-"","ir"r i. workmanship and he shall not be debarrod from rejectin!

il.igU-.""tials by reasons of his having previouslv passed thom

t"""L*"it* "ooditioo' 
Any portio n of the work or matorials

;;t J;;-;;;t unco.l tobo inforior or ootin aoordancowiththo

;;;;tt;ti specications,shatt be taken down.and rsmovodfrom

tho work sito at tho.oott""to''t oxpense' within 24 hours after

;"#;il;ionstothat effec't havoboen given bvtho Executivo

Encinoor. Roplacement shall at onco bo mado in accordanco with

,n 

"p..fn*tf.* 

and drawings at the contractor's expenso''

25.4.h caso of dofault on tho part of the contractor to carry

o,irr.f, orAuts,tho Exocutivo Engineor shallhave po'wer toemploy

;;;, othor porsons tg carry out tho ordsrs at tho contractor's

risk and all oxponsos consoquont thor@o and incidcnta thcoto

shall bo boroo bY tho cotrtractor'

25.5, lt liou of rocting work oot done in accordanco with the

"";;;;;;;h" 
E."cutive Engineor mav allow such work to romain'

;;il;il"ase srralmake such allowanco forths differencein

iltue, as in his opinion may be rorsonable '

25.6, Works opened for inspection'-Tbo corfractor -shall' at

th;;;;t** Executivo Enginoor' within such timo as the Exocu'

iii" eigio*, shall namo, open for inspectiotr any work covered up;

"iO 
rrrt"fO tho contractor tifutu ot noglect to co;ny.tf--wi4.-S991"

:b,i";;ii" ;xocutivo Enginoor may omplov othor workmon to

;tfu*;; il; *o*u. tf thu said work has beon covorod up on contra-

#;JJ;;;;;:utivo Engieor's in$tructions' orif on being opeood

"- ir h6 fhund not in accordanco with drawings and spocificaiions

;'ai;;tri;" instrucl.ions of tho Exeutivo Enginoor the expensos

ii "iJ;;;;"nd 
covoring it up again' - whother done bv the con-

Liio, ".-r*r, 
othor workmcn, shall bo borne by, or recove,red from

;;;;;;;tt-. rf the work has not boen covered up iu contraTe'r'-

tionofsuch instructronsorif onboing openodup it bo foundtoboin

"#ti"i* 
**tt the drawings and specifications or tho writtan

;;;;6;t of the Exo:utivo Enginoor' tho exporul* aforosaid

;;n; borno by Govornmont and shall be added to the contract

:#: ;;";td;alwavs that in tho caso offo unda tioos' or anv othor

ore;i ,"ort so opoood up and roquiring- immodiate attotrtion

ffi*o"otiuo Engineer shali within roasonable time after thc receipt

;i;;G frori the contractor that tho work has bocn oponod'

Lfo ot Lo* the inspoction thore of to bo mado' and at the expiration

t*ti,*" ft such inspoction shall not have beon madc' tho contra'

I- 
-m"v .-,* up tho same, aod shall not bo- fcuir'd to opon

tr;;6 inspocion oxcoptattho of Govornrrrt'

26. Dcfccts,shri*qcs, ctc., dtci ampletton:

211. Arry dofrts, shrinte3r or othe,r faults wlicl ray appcrr

witlin six months from ti. complaion of tlo workc arisi4t in tlo
opinion ofthoExeutivo Eoginocrftom faulty matcrialsor workmer-

shrp rot in accordaoor f,ith Eo drawiog aod spccifications or tL
iasirrctions-oi tho E @tiifu Frdffi ihall, up-on thc diroctionc b
writing of tho Excutivo Ensinor and within such resonablc tinr
es shall bo spocificd ttrcroin, bo amudod aud mado good by tlc
cootraclor athis owncost, unlcstho Exocutive Engincr shalldocido

that the contractor ought to bo paid for tho same at tho rates agrccd

onsuch roducodorothc ratcastho Exccutivo Fnginer mayfx
and incaseof dofault,theE:rocutivo Engiaeermay employ andlay
othor porsoos to amcnd and mako good such dofwts, shrinkagr

or othor faultsordamagr, aodall oxpoosos coDsoqucnt thsoonand
incidontalthoroto shall bo borno by ths contractor.

26.2. Providod that inthoevolrt of Govsrnmont taking ovorpor'

tiotrs of tho works ag and whon thoy aro comploted tlo liability of
tho contractor undor this clauso shall extend to a period of sixmonthc

fromtbodate of finaltaking ovor oftho work irrospoctive of tho

actual datd on which portions of the works woro takon over'

27. Executive Engiaeer's decislon z

27.1. To prel'ent disputes and litigation, it shall te accepted as an

inseparatle- f art of the contract that in fiatters regardir g r aleria ls

worimanship, removal of improper work, intorprotatioo of the

contact arawings and cootract specifications, modo of procedure

and the carrying out of the work' the docision of the Excutivo Engi-

nor shall bo 6nal and binding on the contfactor and in any technical

quostion which may ariso touching 
' 
the contract, tho Executive

Enginoe'r's dcision shall be finaland conclusivo.

28. Dismissal of workmen:

28.1. The contractor shall orploy in and about tho ex*rrtion
of the works only such persons as are careful, skilled and experie'nce

in their soveral trades and callings and the Exec tivo Eogineer sha

boiat liberty to object to and roquodt tho contract or to rotovo from

thiworks anyperson employed bythoconfactor inor about tle
exceeution of tho works who in the opinion of tlo Excutivo Engioeoo

I

miscondr:cts himself or incompotont or noelig@ in the Proper

porformance of his dutic aod such Persons shall not bo a

employod upon
Engineor.

tbe works without tho Pomission ofths Excutivs

D.I. GENERAL OBLIGATIONS.

29, Contractors' moistri or dgent otd contractor's staff 
"

29.1. Thocontractorshallin his own abaonco koop constantly

onthe vorl s a competcnt maistry or'agmt [and any directions or

oxptanationsgivenbythoExcutivoEogineoror-ihisr@rrentativG
to such maistri or agert shall bo [held to have boen givon to tho

@ntractof.

29.2. Tba contractor shall furthq provido aU staff which is

nocossary for tho proiq supcvisiolr, oxcution and moasure'rrmt of

itro worr.to *"*i frll complianco with tho torms of tho contracit'

30. Government Moiotries or agentsi

30.1. Tho Govornrnont may bo roprgooted on ths work tY a n

ae|@tclofkofthoworks,ormaistriwhoisnotborngoothoofficiel
oI omcors enO subordinate of tho P'W'D' or Highways and

RrrralWorks Dopartmot.Hr (if appointod)shau, io tho absonco of tha

;.rfs
's

,i

Pl
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Exec.utive Engineer, furnish the contractor with the Executive Engi.
neer's or his representativcrs instructions of the works and the con-lractor shall duly ccmply with such instructions and directions and
sna I I on the written requisition of the maistri clerk of works or agent,
stay the further progf,ess of any portion of the works which in his
Juogement is bcing constructcd with ursound or inproper material
or workmanship, until the opinion and determination of thcExecutive
Engineer shall be obtained tlrereon,but such maistriplerk of worts or
B€ent- is to have no power vhether to order anyertra worb or devia.tlon trom the specificationc and drawings.

33. Constructlon plant:

33.1. Tho ootrtractor shalt inetudo in his toodoretl price and shallprovido and Install all nocossary coustruction plani and striti um
luch m3tfo{s and appliancos for the porformances the qporatiotrrr
connected withthe work embraced undcr the contract as wirts€suro
.3:1t:1i.,:ty Suality of work and ratc of prosrcss which, in til;il:
]9.Ll, thg Exocutive Enginoor will onsuro the com,pletiotr of tho ;ortwthin tho time spocified. If at any timc before the @mmenoomont,
orduri-ng the progress of tho work,or adypartofitsuchrnothods
or appliances appar to tho Exocutive rnjrnor to be insrficicnt
or inappropriatc for securing the qual ity of the w6rk roquilca or ttrc
said ratos of progross, ho aay ordcr the conrtrators to increeso
thoir ofrcioocy or to inprovo thoir cAaractor, aod tho contractor
shall comply with such orden, but tlo failurc of"tho S";*ivi
Enginocr to dsnrnd ruch ircraso of oftciocy of improvwroni
shall not rolicvc the oortrrctor fron Lir obligtion to ,o"-urirr.
quality of work and thr ratr of pr*rGs roquira by tho contnci
and tho @ntractor alonc shall bo rospoasibro ror tlro-omciency aaJ
safety of his plrnt, appliancor md mothods.

33..2.It is howrrror, op.n to the Exccutive Er3inccr to lind or
supply to tho cortractor ary tools, irnploments, matcrlalsaed machi-
nsry that tho Exocutive Engiaocr reay oonsider desirablc uut ior
any such tools, implcmcats rnetorials and nachirory that mey bo
10nt or suppliod to contrertor by.Gewnmolt, thc contractor shrll
pay such de6tsit and hire, or purchasc prict as nay bc dstormiecd
by tho Exocutivc Engineor. . Alr atricles that may bo so reot or hircd
to tho c,entractor shalr bo returnod in good sirviooabte *oorio"
by him to tho Erecutirac Eaginoer befori thc final bill fo, **tl,paid and any shortage or danrago shall be rocovprod fronr tho coa-tractor in tho final bill at such ratc as aay bc dotorraiacd by th"
Exocutirrc Enginor after makin3 such alrowanco ar ho may consiai
suitablo for fair woar and toar.

t
E. INCLUDED IN CANTRACT RAES.

31. Definiag corrtroct schedule rutesi

32.2. Wherever the term 'carriage' or'conveyance' is used in
a schedule item, it shall in thcabscnce of other schedule provisions

modifying dcscription in the spccification, bc taken to include
leads, lifts, loeding, unloaiiing and stacking in uniform stacks

the satisfaction of the Executive Engineer withcareftrl attention
packing in the case of mlterials which are to be measurcrl

as a basis of paymcut for finished work.

Norr-l . In the case of important leads and lifts as may occur in
consorvancy and other sudr works, where lifts over flrod banks

long leads may be involved, it is usual to make separate sched.ule
item provision with a specification defining the exact work to be
done for each tendered rate.

34. S ca ffo ldi ng i ns t rac t ion s.

34' t . Al I rcqtri srte scaffol diag shrr r bc provided at the co atractor,s
cxponso and shall be double, i.c. it must havc two sots of upri3ht3upport3. Care musr bo takcn to Gosuro tho safoty of thc-'wt
poople and the cootractor must comply with such iestructions as tho
Exocutino Enginor may issuo to cnsurc such srtoty. Tho toetrastor
rvill bo entircly rosponsibh for any darrage or injudcs to p"rroo, J.property rcsultirg from ill elcctod seatfolcling, dcfective f"OJ"ii
or ot horwi so arisiog out of hi s dofault i n thi s r"rpoci. T't e co.rt ractor;s
attention is also invitod to ths ,safety codo,.

35. Temporuty sffucture2

35.1. Thc @ntractor shall eroct and maintair at his ow1
cost tonporary wcather proof shods at such places and in a rnanaer.
approvod by the Exocutivc Engineor for kecping materials nodsicover. Tho contractor shcll also providc and malntain al hi;;;
Gxpenses such teaporary fcnccs, guards, bridges !r.d road.as ,ffi
nece$sary for the erecution of his ccntract wck or for-s*,,,gu".iiag
or 4cp6116o6"ting the publie if the Executivc Engineei sha-lr;;;;
any departurc, ho shell comply with such ordors-as the Exocutivc
Engincr mry issuc to srfcguard or accommodato the public, shodrfor housiug workmen shall bc providcd et th. contractor,s expcns€sif, in the opinion of tho Executivc Engineer, such are e@ssary o,desirable.

36. Vatcr od llghtirg :

36'1. The contractor shalr pay-alr feos and providc sator and tigtht
as,ie.quired from-municipat mains or otfrer-sorrces and siral I payall charges therefor (includi&g itorage tanks, moters, etc.) for tho
usc ofthe work and workmon unross othorwisc arranged and docirted
on,in wtitingwith tho Execptir" Brgiil;, il" 

"ai; 
fq, ;;ilfr

I

31.1. fte rate cntered in acontractscheduleforaayclass of
work shall be for finishcd wort in site and shall includo all contln6ont
expcnsdl whethcr dirccil construction expenses involved in tho buil_
ding in place in accordancc with the irawings and spccificationr
or whcther they bc expenses,imposcd by an outsidc authority such
as a local body. Such contingent expenses shall not entitle the
contractor to claim an extra in rcspect thereof.

32. Canioge z

32.1. Rates for finished work shalt always include the cost of
conveyance and all leads, liftr, loading. unloading and stacking in
!o manner and at the place ordered by the officer in i mmediate charge
{f,the worh unless circumstances necessitate provisions for a separafe

..schedule item, in which class such will be specified in the iender
'notice or schedule.

,I*
I Nore-2. Paymentforcarriagewill ordinarilybcbybulkorweight
, nt a rate between specified places and on the basis of the metiod
h adopted in the standard schcdure of rates for carriage of materials.

I Thedistances will bemeasured bythenearestpracticableandctreapest
j routes, whether metallcd or unmctalled road or cart track.

i

A ' 32.3. When carts or vehicles ofany sort arc cngaged by the day,
t the quantity of rnaterials to be conve;d, the distance to be travefledi and the number oftrips to be made shall, if hc considers n.r..r.f' he fxed by the Executive Engineer.

32.4. T\c contractor is r€sponsible for making good all loss in
transporting materials entrusted to him or his agcnts, whether caused
by wastage, brcakage, theft or any other causc.

32.5. No payment shall, in any case, be made for the return trips
withcartsempty. Wlrcrethere aroloadsalso forthe retrun trlp, t;;' agreement rates should allow for the reduced eo$t thereby on each:etof rnaterials so @nveyed,
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"llbe,so 
far as practi:able, freefrom eartlv vesgtable' or organic

;;;; from salts or other substanoes likelytointerferewith the

;;;;;-mort; otherwise prove harmful to the work'

37. Sun protection, keeping dry ond pumping ;

37.1. The contractor shall at his own expense arrango all requisito

;;;;;';iil work and materiats against sun or rain effects and

shall keep all port rons or tho work free iromwater to the sat i s iaction

".'iiil;;;iioEngineer and shallusehisown plant for tho purpose

ioiorln *ise specificaly provided io the contract specification'

38. Tools oil Seigniorage z

3g.1. Thecnntractor sball, unless othorwise spociEcally statod in

,;i;d* . ;G and strbsequentlv on this. basis in the @ntrsct

bo rospoosiblo for t[u 
- p"yt*t' whorwer payablo of all

il"^"'ti"ri*, t@13, octroi duties seigniorages' quarry foes' otc"

o7"firt^t*i"ts and articles that hc may usc'

3S.2.Thecontractorshallbcsolelyresponsiblcforthepayment
ot'o*t-* ii* onau, the oroviston of thc \f :drasGeneralSalesTaxAct'

;;; fr4.;;* Act IX of 19l:) as in forco for the time being and the

;;; ;;;;;. r"rious items of the work shal I remrin unaffected bv anv

ohango that may be 
"'"a" 

f'otn time to timc in the rato at which

such tax is Payble'

38.3. Notwithstandiog anything grtfaeO in section 10 of tho

[l:li*ffi'#"ff;tvjfu 
,lr*x";'##ii'fri$*;

' 
Customs duties'

Nom.-For works carriod out on b&alf of tho- Govornmoot of

ai]l, i.f"tf"""e" f@s, ctc" rsferrod to in this clauso will havs

to bcleviod in 6vorY caso'

:r*imT*ffi#iftffi
to obtain accoss to quarrios ap'proved, by tho Ex€cutive Engineer'

'iir;il ;;-.-Al be charged for matorials stackod on ths Govornmcrnt

land tlultig tho oourso of construction ptovidod all such matorials

fili"""ia rithin one monthaftor tho work is complotod'

38.5. Scigniorago charges duo fI utu. of prinato quarios

*i iilr"ii r""d-shall bo paid bv the contractor'

38.6. Ttto contractor shall form his own approach road to tho

work site ;qr etlich "o 
u*ti" will be duo to him' On complotion

;;^;;;;"i strall not be permitted to.romovo tho materials

laidforformationof'oua' If the contractoris allowedlo uso tho

H;;;iJtts ho strall tti"toitt them in good condition at his own

;;.#ilh out tho poriod of tho contract'

39. Setting Out Works z

39.1. Tho contractor shalt be responsiblo for the true and

,#r*ii,x:tl*';THl:?' 
jl"ff *,lilTiTli*,ilil'':l

t,il#"#;-ot 
^tt 

mniu'?ott' stafr and labour in cornnectiont

h€,rewith.

40. Cleahg tP during progtcss ad for dellwry":'

4O.1. All rubbishshallbeburnt orremoved fromthosito' asit aeu'

mulrtos. All f loorg,'t ai's' tanai ngs'indows-' sulface and soil drain s

shaU becbaned down ;; put in 
-a 

thoroueHy. oomplete clan'sound

aod workrnan Ute statt. to'the satisfaction of the Executive Enginoor'

boforo tho work is tirnfiy lanAeA overdl .rubbish 
and surptus

ffi;r[-1" ,"qrit"o'ii ttu Executive pnginoer having fie5f bceit

removed by the 
"ua11astor. 

The contractor shall give notie
;;;;irs io tno r"cotive Engnoer whel th9 work is so roadv to

be ;"dre ovor.and shall be risponsible for its maintonanco unti

i t is takon ovor bytho Executivo Engineer'

F. RESPONSIBILITIES AND LIABILMES OF THE

CONTRACTORS.

4l . Obsertuce ol laws, Wal regulations and notlces Attachnents'

4l.l.Tho ooatractorshall conform totho regulatioas and by'laws

of any l,ocal authority and or of any wat€r or lighting companios

",iif, 
iUotu systsml tho structuro is proposed to bo connectod

"rJ-.n^f 
f , df.to making any variations from tho drawings or speoi6'

;;;il ,^yuoneccsitateapy so conforming'given to tho Exccur

;;;;; 
-*itt* 

notie, spocifying tho variations proposod to

be madJ aod tho roasons for making them, and apply fc r instructione

;;;. r" o* tho contraotor shall not rooiw such instructions

;;il-;""" days, he shall promd with tho.work conforming to

;;;i;itl; ioeutatine or bv'law in question and anv raniation

il ;;;;G J spocincatione so neoessitated shall be dealt with

;;;;;Iaus" is. rho oontractor shall givo all notices required b'
ir,r-."iO rC."i, regulation or by'laws and pa1 allfees in connection

ifr..."i,n "oi*s 
oth€rwiso arranged and decidod onin wrlting with

i'i" rr*r,tr" Bnginer. Ho shall also ensure that no aitechments

"'"..a""g"tnstmatgtialsofworkformingpartofortbrtheuseofthecontract. Iq ov€ry caso rsferred to in this clauso the c<rntractor

ilJripr.iJ*o ioitomnify Govornmat against any claim or liability

;**;;rrbasedontho violation of any such law' o'rdinauce'

resulation, o.Au,' ouc'C * attachment wheiher uy tri msel f or I uis

cmployeoc r
42. Accliknts-froarittng-LWhting obsemotiott*-Watclne;

?

t

42.1. Whon acarations haro bm mado or obstacloo harc bn
put in public thorough faro or in palm whsre ttroro is anY I

of accidmts, tho cootractor shall c< mplY with anY

law or tho subirt, and shall provido suitable hoardin g

watchomasffisarY'
42.2. It shall bo tho aootractot's solo rosponsibility to

rhe Public and his employees against acciient

causo and ho shall indmnifY Gonunmoat against anY

damagos for injury to porso[ or property, resulting from

aclaim and shall whcrotbs Provisions of theWorkmen's

sation .Act aPPlY,

thoro-undor.
, tako sttPs to Proporly insuro against anY

42.3. On tho occurrcnoo of accidont which rosults in tho doath

of iiv'oftf,u workmon errployod by tho contractor or which is so

iil,ir." tr *,o bo I ikoly to- rosult intho death of any such workmen'

;;#;;; rnutt,*itnin z4 tr6urs of thehaPPening of such accide'nt'

iniii"ru l" *iting to the conoorned soction ofErylof tho Departmont

il;?;i ;i such icciaoot. Tho contractor ehal I indemnify Govcrn-

.*iigoit.t 
"f 

f loss or damago sustained by forrc.rnment 
resulting'

iiI,iv'*itoirectlv from his iailureto giveintimation in the manoer

":i"*r.A 
i*frding the pcnalties of fincs if any payable by Gorrern-

ment as a consoquenoe of Gowrnrnont's failuro to give notice uqdor

the Workmen's compotsatioi'eJ-* otherwiso- conform to lho

pr.ri.i*t .i,ue sail Act in rogard to such accideirt" i

. 42.4. In tho orrcnt of an accidoot in respect of which compmation

rn"r't*,ti" p"y"tr" uod"t ilu Workrren's CompacationAct VIU

of 1923 whothprbytbo *"tt*t* .t bythoGovornmont f P.rrncipal

ii.ir"'ii bo f 
"*f"r 

for the Executivo Enginecr to rotain out of moncy

duo to and payable to theEntractor such tug oT sums of nomy

as may, in tho opinion of tfte saiA Exocutivo Eneineer be sufrciont

to moct such liabilitv. il"^t lti"Jine Sxecotive eogiroer shdl

I

lr

I
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42.5. The contractor shall indenrnify Governrnsnt frosr and

a#"ri ufi 
"f 

.ims and proceodingp for or on account of infringememt

."ilry p"*, rights, dosign, trade mark, sr naore. of othor protected

li;triituup""tof anyqru-structionalplant'machinoworkormaterial

#il;; ;it" ponn6stion with the works or tqnporary works' or

]r]r-"iI,tui."a from and against all claims, derrands' procoedings'

Eir"**-*r,s, chargos and expenses whatsoerrer in respect thereof

in relaticnthoreto'

42.6.lnrespect of all labour directly or indirectly employed in the

o*tr i*,tu putf*mance of the contractor's part of this agroementt

;;;;*;"ishall complv $'ith or cause to complied with all tho

-li" -r.*""Juy the Govornmont from time to time fot t]ng qlo-

;ffiil;""*L and sanitary arrangements to-work€rs emploved bv

i.W]p. *a Highn'ays and Rura! Wbrks Eepartrnent and their

ffiract;* (Vide Apwrldiv)- In case the qrntra'tor faiis to

#;;;;;;*ilents and provide ne@ssary facilities as aforesaid

it!-g*."*ir" Engineer shall be at liberty tc make arrangements

.][;;;;il; racilities as aforesaid and recover the oosts incurred

i" ifrit behalf from the cootractor'

42i1. ktrespect of all labour directly or indirectly employed in

tnJ *"rft i"t thc porformanco of the contractor's part of this agre''

ffiffi*'slffiJffix;*rffifi*fr
loontractor'

trk*i'#'.t#il"#s;ll?,1-*-*"'l
' ffitll*";:gr,x ##'H'x*f;ffi,["Yi[ 

end or

45.3. When two or more contractors arc engaged on iortallatlor
or construction work in the same vicioity, the Executive Engioocr

shall have authority to diroct the manner in which each shall conduct

the work so far as it affccts other contractors.

t-

t

46. Eolesf,tr lryater services, gas, electical attd sanitaryfr$iagst

46.1. The contractor shall leave all holes in masonry and floor1r

for the insertion of water services, gas and electrical connections

and sanitary fitrings in the exact positions indicated by theEtecutive

Engineer duringtheprogress ofthe work. These holes must bo

properly built up in a workmen like manner at the cootractor's coit'

", 
*oo as the fittings have been installed in cases, where the instal'

larionsaremadeduringtheconstructionofthebuildingandwherg
intheopinionoftheExecutiveEngineer,delaysinsettlementof
accounts will nct therebY occur.

Tho contractor is to protoct tbo wholo of tho adfuining and

necessar$; tho oxisting pr€mrs€8 and all works and all fittingr

burldtngs ou and adjoining tho site against the structural and

causod bY tbo cxocution of tbsso works and makc
ooqutng tor the sarno,

Heis also to makr
or roadways.

47. Contractor's tisk andinsuronce:

47.1. The work executedbythecontractor under thc contract

shall be maintained at the conuactor's risk until the work is takcn

.r"i uy ihe Executive Enginecr. The coDtractor shall aooorrringly

;rS. his own insurance, against fire and other usual risk duriog

sucb pcriod uoless otherwise specified'

47.2. Provided however, tbat th€ @trtractor, shall mt bo liable
fo. 

"ll 
o. any loss or damages occasioned by or arising out of acte

Ji Coa, and in partioular unprocedcfrod flood, volcanie eruption'

"urtU 
Sook" or other convulsion of nature, invasion, the act offoreign

;",1;, hostiliti€s or warlike opcrationsl(beXore or after declar-

lation of war) rebeltion, military or usurped power'

48. EoltdaYs'-

48.1. Subiect to any provision to tho contrary containod in tho

*iii".t nonu of tho p€rmancnt worl shall save as hereiosfter

pi""ial be carried on during the night or-on $undavr and othor

ioiij"y, witlrut thc permission in writing of thc Exccutive Bngineer

"i "iint 
ofrccr in oharge of the vork save whcn tho work is un

irJo"ur"o, absolutely nccessary for the save oflifeor pfop*ty

li r*iuor"t tv of the works in which case the contractor shsll

immcdiately advisc thc Enccutivc Bngincr'

*
G. MISCELLANEOUS.

49. Sartd and gravcl:

49.1. The contractor shall not makc any excavations upon tho

siti for ,ho n**." of obtaining gravel, sand or soil other than tbat

sio*oot ictpficd bythe drawingis, except withth previous pormission

of tlre Executive Engineer'

50. Old curiosities z

50.1. All olil curiosities, relics, coios, minerals' GtG" found in

excavating or pullinS down, shall bc the property of the Governmenl

""au"u"a"aovertotheExecutiveEngineer.sbouldanyanrcientilr*ory, or otlrer old work of intcrest be opened up, th Executive

Ergi"""i,* attention shall be called to the same before demolition

or rernoval.

57. Assignment or sub-lettings 
"

t

45. Petmit othct vork'nen-'4o'operotbn-Afford facilit lcsz

45.l.TheExecutiveEnglnoershallhavefullpowertosendwort.
Elo upon the premls€s to executc fittings and other works not

iof,oiJio the cotrtract' for whos3 operations the contractor is to

:H;;; reasonablc facilitv during ordinarv working hours'

H#*r**i"l;*:rt'$:rir,:th"Eq:li"{"#i
, il#;t;or be o-ccasioned bv anv such fittings or other works'

'#ff1i"",m*la:9,11",f,H1i11"":'*T#""iTi:Hi:H
t[r himself or his workmcn'

45.2. The contractor shall' at all times' co'operate' assist' attcnd

"J';ft 
irrii""iritio for suph specialists as mav be emploved bv

tho Executive Engtneer on other works in connectioo withthe building'

H#;;]h". free-of charge the usc of all plart' lieht and watcr

iiltoii"i io tn" works. The cotrtractor shall cause such sp€cial work

l?fr"-iJ, tt as instructed to avoid iniurv dunng prosr€ss of tho

li[..--fo. failure so to prol€ct' the contractor must make good

raY damage caused'

466'3L*44

i

i1..,1-,

51.1. Ths contractor shall not without the written consentof

the Executive Ergineer, assigo tlre contract nor sub'let any portiou

oi-rt *-". Ordinarilyno sub'leuing will be permitted' but in
L" r".u should be permitted by the Executive Engineer, it shall

tn no way frec the contrastor from any of his responsibilities under '

lny clause of tb€sc " Conditionr of Contract" or of the " Articles

cf agreernent".t

I

I
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i 52. Spechlkts z'

IJz.l.The Executive Engfneer sha[, during the progress of thc
rork have powers to select, nominate or recommend tradesmen or
rpecialists to supply material or ex@ute such portioo of the work

. as he may consider desirable in the interests of the Government.

53. Ratlfication of the orders of the Executive Engineer :

53.1 . Should the acceptance of the tender be beyond the authorised
powers of the Executive Engineer as laid down in the p,W.D. code,
thp orders aqd decisions of such Executive Engineer with regard
to extension of time for completing th€ contract or the termination
oftb€ cotrtract or ofthe employment ofspecialists for certain portion
of tbe work as described in the previous clause will be subject to the
ntification of the higher authroity who accept-the tender.

54. Order bookz

54.1. An order.book shall be kept at the P.W.D. office on the
gite of th€ work. As far as possible, all orders regarding the work

. ere to be entered in this book. All ontries shall be signed and dated
. b!, the P.WD. officer in direct charge of tbe work and by tbo

contractor or by his representative. In important cases, the Executive
Engineer or the Superintending Engineer will countersign tho entries,
which havc bccn made. The ordcr book shall'not be removed from
th work except withth€ writton permission of the Executive Brgineer.

. 54,2. No pbotographs of the site or of the work of any part thereof
shall be takca excopt nith ttre permission in writing of tbe Executive
Eogineer and no such pboto$apts shall be published or'otherriss

f.cn l"t.d without tk permissioo of the Chief Bngineer.

IL ollrn oF coMMEi{ctsl\{ryf,_c9_MPtErloN, DEHYq
, gX-reNSto\, SUSPEN$ION 9. F.WSRK AND FORFEITURE:
' 

-55. Date of.aofrr.€ncefiett d completiont

' 55.t. On notification of possession of the sito (or premises) being

' give,n to thc contractor by.letter registered for acknowledgemont as
provided in Clause 9.1..supra, bb stallLforthwith begin the work,
ebaU rqtllrly and continuouslyproceedwith them, and shall com-
pletc the 

-same (except for painting or other work which, in thc
opinion of the Executive EnBincer,'it may bo desirable to delay) by
tho date of complstion, as definal in the "Articles of Agreement "
nrbject nevertheless, to the provisions of ditension of timc men.

' tioned in the next clauso. Tbe @ntractor shall under no circum-
j itancesbe:sntitled to claim any damages from Government if ho

incurs any expenses or liabilities to payment under the contract

before the date of commenc€ment defined above. The contrador
ehall have the right to withdraw from the contract and obtain
rcfund of his security deposit if such intimatiogof handinE ov.er tho

, site is delaygd more than tqto months from the date ofacceptance of
. tbe agreeme,lrt by. competent authority.

56. 'Delays antd'exlension of tine i

56.1. lib claim for compensation on a@ount of delap or
hindrances to the work from any cause whatever shall tie except

es hereinafter defined.

Reasonablo oxtension of tims will bo allowod by tho Exosutivt
Eoginor or by tho officer oompotent to sanctios tho extonsioa fog

unaroidablo dclays, such as fiury result from cause which in the

opioion of tho Exocutivo Bngincr are undoubtedy boyond thc

oontrol of, tho oontractor. Tlp Executivo Engineer shall asses

tto p€r.d of delay or hindrano caused by any writton . instructir n
irruod by hirir at trrenty-five por@nt in excess of the actual woking

per'iod so lost. Ifatanytimotho ExecutivoEngineerisof tho opinioOthat thato has bosrr avoidable dolays aad t-tre oontraotor faile to.
ya1ot11n tha rato of progrcs spocifieA in tho articies of aerco€otit shall oo- lawful for tho E:ecutirre Engincer ro impose penalty or
crdor fcrfeituro from tho Dcpcsit sanciion the oxtcnsion of timo
for such dalays, provided howeror, the penalty ana fiorfeituro sharl
bo governod as per Clauso 57.2. and. 573.

56.2.1n the evont ofthe Exocutive Enginoer failing to issuo
naoossary instrucrions and thereby causin! delay and hindranoo,tn th.: contractor tho ratter shail have the right to cra;m an assGss-
mont of such delay by tho Suporintonding Engia€or of tddrcil
Thg Con ragtol shaltlodgo in vniting to tfro ixecutlvo zuineoiostatonaat nfl claim for any dolay or hindranco roforred tJ aborc
within fourtm days from its comnpnoomont, othsrwiso no exteq_sion of tims will be allowed.

56.3. whonevor, authorised arterations or additions mado duringtho progross oftho work aro ofsuch naturo in tho opinion of tf,
Executive Engineer as to justify an oxtension of time in coa"Gueil
thormf,suchoxtsrsicn of timewiil be granted in uniting bythoExocu,
tive Bnginer or other compotcnt authority when ordoring suobaltqations or additions.

57. Delays in commoncemont, or pr6g-6s5 or nqlect of work oFsuspension of worls by the oontractor and forfoi-turo of Earnct
Monoy, Socurity DepGit and withheld amounts.

*

57.2,'I\e ponalty or forefeiture referrod to in Clau-.e57-I shal$
not eicod 5 % of thc. value of ths work er(ocuted and is imposod ii
cases whorc tho contractor is allowed to proced with ths wholi
or p,rt and comploto tho whole or such yart of tho works. Thoj
penalty or lbrfeitue imposod by tho Exeuti\ro Enginoor urder thia.
clauso is howovor subjoct to modification or waiver at tho absoluto
discret ion of any authority bigher in rank than the Execulive Fngineer.

57.3.ltshall be a further right ofthe Executive Engineor to glrr;.
any palt of the work to any other oontractor at his discrotio Og
havo it dons departmontally in order to maintain tho rato of p1rq,

' gross and tho c.lntract shal I thon bs dotermined for only that poilira
of tho work giron to tho other contractor or dono dopartmontdl#
Thoforfoiture under clauss 57.2. will in these circumstaac b9
applied and any excess oxpenditure incurred on this a@ouut shall l

be recorrcred from the original coilractor. 
!

57.4. Determination of tho contract roferred to in Clarso 4?.1
shall carry it the forfeiture of the Security Deposit. Aftor
determiningr the contract, the Executive Engineer shall havo thc
right to give any part of the work to any othrr contrActor in tto
unexocutod portionof thooontract,in which case any expmses whic,h
may be incurrod in excass of such amount wtrich would bavo bqin
aid to tho original contractor iftho rhole '*orlt had been exocotc*

$

i

I
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doducred from any moncy duc to him by Governmont undor this

;il;;;- d other account what so evor' Provided' also

iiat if the expenses incurred by the Gorrernrnont are loss than tho

anountplyaUfoto the c,?ntrttor at hisagr€em€nt rates' tbe differenco

will not 6s Paid to tho contractor'

57'5. In tho event of anyone of th.l above clauses boing adopted

biths Executive Engineer, the contractor shall have no cornponsa'

iiooiot 
"oy 

rrss sustiined by him by rbason of his having purchased

or prooessod any mltoria,ls or entered into any engagement$ or made

*V "ar*". on account or with a viow to the exocution of tho

il* * tnu performmco of c.rntract, and in caso action is taken

*i*- "ry 
.if tho provisions aforosaid, the contractor shall not be

i_tittuO rrUu peid any sum for any work actually porformod under

Iil,-*".*", ualoss and. until tho Executirrt Enginmr has cortified

io- *ii ioe tho porformaooe of such work and the value payable in

;;;;; a;*ri aal he shrll onlv be entitled to bo paid the valuo

rocertified.

57.6. In the ovent ofthe Exooutive Engineor putting in forco all

orany of the powers vested in him uncrer tho clauso 57'4 ho may

f U" i" dssirei aftor giving a notice in wiilns to the c€niractor

t'nf,-prt*t.i* of the works, and sito aod all such plants and

-"i-inft thsroon ( or any ground contiguous thoreof) and all such

t;iu"a metorials as abovo mcntioned shall thereupon be a1 tho

fi;""J;f Gowrutrent absolutoly for the. purposo of completing

iiJ-"*t. After such notices shall havo boen given'

;; rritru"to. shall not be at libcrty to remrve from the sito of

,iort ", ir"_ th: grrunrl crqtigucus thereto any plant or materialr

iJf,-t-t to him wirich shall have been placed thereon for the

,*rr-t" "f 
,t 

" 
abrve wrrk' Clrvernmcnt shall not be able to make

Iir'rlytro, to thc crntract'r oo acc)unt of use of such plant for

iiJ irJrr,i"n of the wrrks, uhier the provisions hereiabcfore

eo^ioio"O.Ontaking p;ssession of the materials and stores

;;;ft1" the crntractor or procured bv the ccntractor and

i;;.Tff" b"used fcr the executionof thewcrk or any part thereof'

it" Irorooa. shall be prid for thc same in accrunt, at the ccn-

ii*irat;,,, u" c:rtified therecf shall bc fiaal' otherwise' the Govcrn-

iroi .rygiu" nrtice in writing to thc ccntractor to remove any

;;ir p6"i or meterials from the site and nct required for any

Iorprrtion of the workt, if s.rch platrt and or materixls are not

;;;;;; within.fourteen days aftcr notice, shrll havc becn so

gi[i, c- r".,n :irtmry rern)ve and sell thc srme' hclding the pro'

Lrasiess the crst of remrval and sale, to the credit of tho ocntra-

"i".- 
tn csrtificlte of the ExEcutivc E:gineer as the cxpense of any

i iu.".o*r and sale, shall be ffnrl end bindio? on the crntractor.

58.3. It shall be accepted as a condition of the contra€ that fu
payment of the fiaal bill to the coatractcr less thc withheld amJuntr

"oi nir acceptanco thcreof shalt consititute a full aad absoluto

release of G,rvernmlnt from all further claims by the contractol

under the ccntract.

59. Payment for additiont and &dactions for onrlssionsi

59.1. Nc authcrised variationshall vitiate the contract, but addi'
tions and omissions shall be measured up aud dealt with in aeqr"
dance with clause 58.2.

5g.2. lf there is no rate in Schedule A for additional wcE
Srdered to be carried out by the Executive Eagineer, when pr'ior

to executlon of the aCditional wlrk, a rate fcr the aCtritional work
shall be rvrrked out io accrrdance with the methcds indicatcd io
59'3 anC with the rate agreed uJJa a sJp.rlein:ntal agreemant shall

be entered in the proper departmeotal form signed and datcd by tho

ccntractor aad the Ex:cative Eagioeer and or any other ofrper for
tne timo Ueing authcrised to accept such agreeru:nt anC supplem:ntal

agreement shall on such acreptance form part of the orginal agreo'

meut. A copy of the supplem:ntal slip saall bo given to the contrac'

tor.

59.3.1. The ratc for additiooal works shall be derived fron tbo

rate for slmilar items of work io the accepted agreemenl'

59.3.2. In the case of works for which supplemental agrccsrd
is to be entered into during the period whetr the echedulo of ratcl

has not chaoged from the dete of cxecution of tha original agreeomt,

tncn the rates for supplemental agrccments mry bo the prsvailiog

schcdule of rates plus or minus tender premium in cese the ratcs

cannot be derived from the items in the original agresmetrt' IE
other case, where the schedule of rates has chaoged in the i ntorwninC
period, the rates prevailing as per thc schedule of rates at ths tim
of execution of supplem:ntal itcmr will bg airpted with oc tendor

prcmium over this rate.

59.3:3. If the rate for a particular item of work is not i! tlto

schcdule of rates, the prevailing market rate whcn the worl rar
done shall be adopted.

59.3.4. If the rates cannct be determined as above, the ratcs ghall

be ffxed on the ccst of labur aod mrterials plus 10 per cent thsraoq
provided the vouchers shall have been delivered to thc Exeertiw
iagineer within ? days after such work is ccmpleted'- If th€ Exm:
tivi Eogineer ccnsiders that the vouchcrs are unduly high' the Ermp
tive Eagineer cen valuate the wcrk as rcascnablc and fair and Dab
payoeot if the valuc of piymrnt is less than Rs' 1,000' If thc valrr
of-uAaitioo.t payoent exoeeds Rs. 1,000 the ccntractor shall hfip
the right to submit the metter to arbitration'

..:
i:l

!

I. PARTICULARS OF PAYMENT.

58.Paymsntqflum?sumbasisorbyfinalmeasurementatunit'
prices :

r8^l.Finalm:asursuretrBneednotbetakenunlesseitherthe

""#;;;; 
ihe Executive Bqgioccr claims extras to or deductions

flom, the quantities of Schedule A'

58.2.Incasefierlmlxsurempntsarcclaim::1'thcyghallbeteten
irlirii.." item; ftr which sithcr the cxtract)r or tho Exe:utiv:

IIJt"*rir"i-; fi.ral m:lrurements and thc qrantities of the rc'

iTiJ"g r[i-n S:rclule ,| shall bc ecccptcd as crrrcct' The

il;;; ";rrnt 
m>ttirrerl in thc agrc'in)trt will the'r b: rariel

il, 
"lliog 

thoreto or d:l'rcting th:rofrom es the crse mry bl' the

;i#.;; 0f a:v) b:iwlstr tht am)unts m:rtioncd in S:5eule A

f*;r"h itom; ard the am)unts arrivctl at by calcutation atclrtrac.

irlt", Un 
"e 

on the revised quantitics for tbe sam:, obtained by tho

tnal masureolnts aforesaid'

466'3A- 44e

@. No paymeil for uwanctloned extras:

@.1. It shall be disctinoly understood that no payo€nt rtd'
srrer will be mede to the cratrastor for variations by way of ertm'
in cases where such variations havc bcen made within the rritta
sanction of the Executive Enginccr'

61, Accowrts Re cei7 t s and Vouchcrs:

The ccntractor shall at any timc upon the request of tts
ExccrrtiveBngioccrfurnish him with all invoices ; aeountl, recdp
and other vJuchers thlt he mey rcquire in ccnncction with thg
cootract'

62. Frautl, wilful ncglect or default:

62.1. No final or other ccrtificeto of paymeot of or complgt&r,
acoeptance or settlcment of acccunt shall, in any cirqrmsam'
reliew the @ntractor from hisliability for any fraud, or EifiU
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oegloct qddault in th{execution of the contract or any wilful or
unauthorised deviations from drawings, spocifications, instructions
rnd diroctioos for the time being binding upon him.

63. tlnfrxcd material s t

.63.1. No paymeut or advance will be made for unfixed paterah
shen theratesare for finished work in siiu.- 

---

11. Paymcnts and certificates:

64.1. Payments will be mrde to the contractor under thecertifi-
6atcs to be issued at reasonably frequent tho interrrals by the Execug
tive Engineer or the Sub.Divisional Ofroer, within 14 days of the
date of caoh oertificate an inte,rmediate paSment will be-made by
theExeoutive Engineer or the SubDivisional Offier of a sum equal
to 95 per oent of the value of work, as so oertified and the balance
9f 5 p"r oent will be withheld and retained as seourity for the due
fulfilment of the oo,rltract.

65.2. Whsoever the withheld amount reaches Rs. tr,Oq) or a nulti-
ple therorf, ths cJotractor mlrv, at his optioo, deposit with the
Esepative llnginoer an €qual amount in sums of Rs. 1,000 or a multi-
ple thererf, in any ofthe forms ofinterest bearing securities recog.
nized for the purprse by the Mdras Public Works Acsunt Coie
and subject to the provisions thereof cootained in which case the
equivalenr withheld am)unt shall be paid to him forthwirh. Thc
Cortraictor witl b: prr-illgd tolexercise the option in this claus.;,
subject only to the conditiirn that tho rates of progress oootained
itr the Articles of Agreemeot is properly maintained.

Under the o:rtificate to be issued by the Executive Bngineer or
Sub-Divisional Offioer on the complotion of the entire works,the contractor will receive the final payment of all
the moneys due or peyable to him under or by virtue of the oontract
cxept security deprsit and the- wit5trs16...rnt equal to 2* pei cent
of the total value of the work done providod thJre is oo i.*".ry
from or forfeiture by the contraotor to be made under clasue 5i.
The amouot withrheld from the final bill will be retained under.
'Dqnsits'and prid to the- oontractor togErhcr witn the Sgc;iry
Deposit aftersixmonthsreckonedfrom the date of *.pf"tio" o,1
work or as soon after tho expiration of such period of ,i& ."it6,
as all def€cts shall have been made good aooording to fte-irul
intentand m:aninghereof whichevershall last happen. Ia tUe ewniths final billremrins unrrid.weo aft-er the perioo of ,i"-.orinl'
afre.said, the Erecurive Elgineer shrll refuod tho security G;-#which includee ths E.M.D. aod al$o the:withhld 

"rrirr, fr-"sqrarato bill if requested for by tho crotractor h ;rirS. }]octificate of Erooutive Eogioeer or SubDivisio*t Od*r'["U tmnsidered oonclusilr€ cvid€,n€ as to tho sufficieqcy 
"f 

;;y ffi ;materialsorccrreotness of mrxsurern..nts to whioh it ,;il;;;;
shallit relieve the contraotor fr_"._nl fiability to ,etu 

-L,ii,
defeots as provided bythe contnaot. The coatractr

for a certidonte, shali preplre. a sumueotlrcetiii$;,l*rffiy:T
ffe 

ori$on{,a8yes q.f quantiti$ qsd ratls is tfue costmct schpuled
a1q 1f,s satidcation ofthe_Exeoutirre Engincor, to eaaUte tte Bxecu]
tiwEngina-gr the SubDivisional OEoer to oheck the 

"loi., 
-;;

issuethecortifioate. Ths- oertificato as to suoh of ,n" OJii
mpntionod in the applicrtloS. as. are_allowed by tho g**"iil
F.glueer on tI. SubDivisional ofrcer lshall bo irrora n iinii
fourteen days of the applicztion. No appilioation fr. u *iiifi,l
shall be made within fourteen days of a previous uppfi"atioo.---

64.2. Wheo there are complaint from the Iabour Department
abut non-plym:nt of wages to the Labcurerc 

".pfoy"Jlyl-iuContractors for the execution of worls unde,r agreement, tne dxeci.
tiw Ensineer, shall have full powers to withhold tn" fiiff, 

"fuiilJiby thc aJntraptor psnding clearance certifioate from the Labour
Department and to act as per the direction given by tt" fut .
Departmnl.

65, Interest on rnoruiy dui to thi contructors:

65.1. No omission by the ExecutiVe EnBineer or the Sub-divi
sional ofrcer to pay the amlunt due uprn certificates shall vitiaie
or oako void the ccntract nor shall the cotrtractor b" "otiti;l;interest upoo any gparantee fund or paEents in
any baboL yniin 1nar, 

on the final J",ir"t*'.itrtt:tffiet
foud to be due to hirr.

66. Acaiptonce offinal measurements :

66.1. The contfiIctor agees that before payment of the Enal
bill shall be made on the contraot, he will sigo and deliver to thorExecutive Eogineer either in the measurement book or otherwisq
as demanded a vatid reloase and discharge from any atrd all ctaimr
and demands whatsoewr for all matters arisifg out of or connected
with the @Dlraot Aod also produoe a certifioate &om the ftromes
tax Autborities that all ilocooe tax payable by him uptedate [as
beeo duly prid ; provideC thet nothing in this clause shall dischargo
or release the oontractor from his liabilities under the contuct. It
is further expressly agreed that Executiw Engineer in supp$ng the
Enal m:asurem:nt c:rtificate need not be bound by ttre preceeding
m3asur€mrnts and paynrents. The final moasuremsnts, if 

""yof the Execiiirre Engineer shall be final cooclusive and binding oD
the @ntractor.

el. Rricoven ofmoney from contractor ln cirtaln casis.

67.1. In every caso in which provision is made for recovery of
ncney from the contraotor, Gbrrernm:nt shall be eotitled to rjaio
or deduot tho amrunt the,reof from any mcoey, that may bo duo
or 1aly become due to the oJtrtmotor under theso presonts and ol
under any otbgr orntraot or q)ntr4cts or any other aooount what
8(, evEr.

68. Contractor dykg bdcontn! lnsobAnt, hrsani or lmprlsoned.

68.1. In the eveart ofthe death ofinsanity or insolrrency or im-
priscomrnt oftho oJottactor, or where the orotfactor being a partnd
ship or flrm b:omx dissolwd or being a oorporatioo goes int<i
liquidrtion, voluntary or othrwise, tho oontract mey at the oprtiql
of the Eseoutiw Enginoer, be terminatod by notice io vriting posted
at the site ofthe wrrks and aCvertised in one issue ofthe looal distric'
Clazotto and all acoopted aod aooeptable works shall forthwith bo
m:asured up and prid for at the rates provided in the contracr
schpdule where suoh apply, or otherwise, by the most recent
sohedulo ofrate ofthe division approved by ccmpeteot authority to
theperson or p?rsons entitled to receive and girre a disohargo for
the payment.

J. SETTLEMENT OF DISPUTES.

69. Arbltrations :

69.1. In case of any dispute or difference between the parties to
the contract either during the progxess or after-the completion of,
the works or after the determination. abandonment or breach oftho
contract, or as to any matter or thing arising thereuader exccpl
as to the matters left to the sole discretion of the Executive Eogineen

under clauses 18,20,25-3,27,34' 35 and 37 of 'General conditiors ol
contract'or as to the with holding by the Executive Engineer ofpay.
ment of any bill to which the cotrtractor may claim to be entitled, the
either party shallforthwith give to the other notice of suoh 'disput

rJ
r4
E

a$ demardcd a valid release alrd discharge from aay and all claiue.
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of difrercnce, and such dispute or difrerence shall be and is hereby

;;;;;lh" arbitration of the Superintendins Ensineer of the

orJo",til oitof. mentioned in the'Articles of Agreement' (herein'

after called the 'Arbitrator)-'

Subject as aforesaid to the provisions of the arbitration Act' 1940'

orlii t*urotv modification or re'enactment thereof and the rules

L[""t.i.rrtir aod for the time being in force shall apply to the

Fbitration Proceeding und-er this clause'

UDon every ancl any such rtference' the costs of and iocidpntal to

,h""i;;;;""d award respcctivelv shall be discretion of the arbi-

H#il;;r;ie con<lition that the amount of such costs to be

;;;d tlo either party shall not, in respect of a monetary claim

;;;;;tcentage set out below of anv such award irr€spective

of the actual fees, costs and expense i-1curr9$ by either party provided

;#;;;;; ;;"ary claim is disallowed in full the said percentase

rinlir tl *r*rated on the amount of the claim' 'fhe arbitrator mav

ffiffiffi;*o, or tu" 
"o.ts 

be awarded or direct the same to be

*:."j.:r"t","*r solicitor and client or as party and partly and shall

iT;,- by;h;; and to whom and in what Inannor the same shall

be borne and Paid'

The peroentage above referred to in this clause are 5 per cent oo

.-::"J;;";;o awardwhichdoes not exoeed Rs'10'000'3 per cent

:Lil;J;i;;o,000 or a'v part thereof' 2 p€r cetrt on the

;J R* 50,000 or any p'!rt thcreof aod I per oent on any excess over

Rs. 1,00'000'

Provided that the Government shall not be liable to any claim in

.Jr*l'J ri, t"* drspute or difference until the liabilitv and the

;;ff; ,il;i *,"tt t'"'" been referrcd to and deridetl bv the

ItUitt"tot and decreod by the court'

APPENDIX No' I'

Puslrc \'Yonrs DrpentuBxt Slrrfv CopB'

General Rules ds to Sca{folils'

1. Suitable scaffolds shall be provided for workmen for all works

#;;;;;safelv do"" from a ladder or bv other means' when

l"tOil-, i, ,*d an extra mazdoor shall be engaged for holding the

ilHlof, itre tadaer shall be given an inclinatlon not steeper than

[?il:'j:,I'*'m:l ::ffi i:t] ffi: :l".'l:H' i:ffi :Jii
be Provided on the ladder'

2^ A scaffold shall not be constructed' taken dowo or substantially

*r'mri*ta]i*11"":x*fti,"mfffJfl .Hl'fr H:
;;;;G;i" exPerience in such work'

.Allscaffoldsandappliancesconn€ctedtherewithandallladders
rhe!!-

(a) be of sound material;

(rr) be of adequate-strength h.aving regard to the load strain

to *r\"iJliil"i'*iil_te subjected ; and

(c) be maintained in proper condition'

4. Scaffolding or staging more than 3'5 metres above the ground

or floor shall have a guard rail properly attached' bol-braced

;il;;i*s€cured at least O' metres above the floor or platform

"irrJil-t.frrOing 
or staging aod extending along the entire length

;; il;J;UaJo eoo* thereof with onlv such opening as mav be

;:.##;;irc a"rir".y of materials. such scaffoldins or staging

ffiil" ir i*.ened as to prewnt it from swaving from the building

or structure'

5 Scaffolds shall be so constructed that no part tnereof can be

displaced in consequence of oormal use.

6. Scaffolds shall not be overloaded and so for as practicabl€

the load shall be evenly distributed.

7 Before installing lifting gear or scaffolds special precautions

shall be taken to ensure the strength and stability of the scaffolds'

8. Working platform, gangways and stairways should be so

constructed that no part there can save unduly or unequally. If the

height of the platform or the gangway or the stairway is more thao

3.5 metres above ground level or floor level they should be closoly

boarded, should have adequate width and should be suitably fenced

as described in (4) above.

9. Every opening in the floor of a building or in a working pfu1'

formshallbeprovidedwithsuitablefencing or railing for a nriol'
muo height of 0'9 metre to prevent the fall of persons ot
material.

10. Safe meaus of access shall be provided to all working plat'
forms and other working places.Every ladder shall be securely fixed.

No portable single ladder shall be over 9 metres in length while tho

width between side rails in rung ladder shall in no casebe less than 30

cm. for ladder upto and including 3 metres in length. For longer

ladders this width should be increased atleast 20 mnr. for each addi'
tional metre of length. Uniform step spacing should not exoecd

30 crn. Adequate precautions should be taken to prevent danger from,

electrical equipment. No materials on the site of work shall bs so
stacked or placed as to cause danger or inconvenienceto any perso!

or the public. The Contractor shall provide all aecessary fencing

and lights to protect the Public from accideots and shall be bound

to beai the expenses of defence of every guit, action or other prooeg"

dings at law that may be brought by any persons for injury zustained

owing to neglect of the above precautions and to payany damager

and cost which may be awarded in any such suit, action or proecdi6gg

to any such persoilt or which may with the consent of the contrastol
be paid to compromise any claim by any such person.

Excavalion and trenchlng :

l l. Trenches.-1'2. metres or more in depth, shall at all times bs '
supplie.d withatleast oneladder for each 30 metres in length orfractioo
thireof. Ladder shall be extended from bottom of the trench to
at least 0'8 metre above the surface of the grouud. The sid€s of
the trenches which are 1'5 metres or more in depth shall be steppetl

back to give suitable slope or hold securely by timber bracing, so a$

to avoid the danger of sides to collapse'

12. Demoliion-Before any demolition is commenced and also
during the Process of the work.-

(a) All roads and open areas adjacent to the work site shafl either
be closed or suitablY Protected ;

(b) No electric cable or apparatus which is liabte to be a sourcg
ofdanger over a cable or apparatus used by the operator shlll reoain
electricallY cbarged.

(c) Alt practical steps shall be taken to prevent danger to pelsoos

employed from risk < r fue or explosion or flooding. No floor, roof
or other part of the building shall be so overloaded with debris or

13. Atl necessary personal safety equipment as considered adequato

by the Executive Engineer shall be kept available for the use of tho
person employed on the site and maintained in a condition suitabla,
ior immediate use, and the contractor should take adequate steps td
ensure proper use of eqrlipfilsnt by those concerned.

i
i
t
rl
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(a) Works employcrl on mixing asphaltic nratcrials,cement aud
Iime mtrtars shall be proviCed with Drotectlve tootwear and pro-
tctive gogles.

(b) Those engaged in white-washing and mining or stacking
of cemeot bags or any material which is injurious to the eycs shall
be provided with protective gogles.

(c) Those engaged in welding works shall have protective gogles

aadprotective clothing and seated at sufficiently safe intervals.

(d) Those engaged in welding works shall be provided with
selder's Protective sight ligs.

(c) Whenworkersareemplcyedinsewers and man holes, which
are in use, the ccntractor shall ensure that the manholes covers are

opened and ar€ ventilato6 atleast-for an hourbefore the workers are

All,owed to get iito the manholes, and the manholes so opened shall
be oordoned offwith suitablerailing and provided with warniog
eignals or boards to preve,rl accident to the public.

(/) The ccntractor shall not employ men below the age of 18

years and women on the work of painting with products containing
lead in any form. Wherever men above the age of 18 are employed

onthe work oflead painting, the following precautions shall be taken

(i) Nc paiat ccntaining lead and leid products shall be used

er@pt in the form of paste or ready-made paint.

(iD Suitable face masks should be supplied for use by the

workers when paint rs applied in the form of spray or a surface

having lead paint dry rubbed and scrapped.

(iii) Overalls shall be supplied by the contractors to thc

worknen and adequate facilities shall be provided to enable the

\rorking painters to wash during the cessation of rvork-

(iv) When workers are employed in dangerous occupations

litc work with hot bitumeu, drilling operations, etc., which are

likely to prove dangerous resulting in physical damage atrd casualit!',

ad€quate protection of the workers should be provided.

16. Motors, gearing, transmissions, electric wiring agd otheg
dawcrous parts of hoisting appliance sball be provided with efr-
cient safeguartls. Hoisting appliaaces shall be provided.with such
means as wrll requ:st to a minimum the risk of the accidental descent
of the load. Adequaic precautions shall be taken to reduce to a
minimum tho risk of any part of a suspended load becoming acci-
dentally displaced.

Whcn workers are employed on electrical installations which are
already energised, insulating mats, wearing apparel such as gloves,
sleevs airtl boots as may be necessary should be provided. The
workers and carry koys or other materials which aro good conductors
of electricil y.

17. Thcsc safety provisions should be brought to the notice of
all concerncC by display on a notice board at a prominent place at
workshop. The person responsible for the compliance of the
safety orde shall be named by the cotrtractor.

18. Trl ensure eflective enforcement of the rules and regulations
relating to safoty precautions, the arrangements made by the con-
tractor shall bo open to inspectioo by tbe Labour Officer, Executive
Engineer of the Department or other representative.

19. Notwithstanding the above cla,rses (t) to (18) there is nothiog
in thcse to exempt the contractor from the operations of any other
Act of rules in force in the Republic of India.

Model Rules for tle provision of Heahh and Sanitary arrangements

for workers employed by the P.W.D. and Highways and Rural
lYorks Department and their contractors.

The cotrtractor's special attenticn is invited to relevant
clauses of the "General conditions of contract" in the Tamil Nadu
Building Pratice and he is requested to provide at his own enpens€
the following amenities to the satisfacticn of the Executive
Engineer.

l. Application 
-These rules shall apply to all building and

constructiotr works in charge of P.W.D.

2. Definitions. {) "Workplace" means a place at which
an average fifty or more workers are employed ln connection with
construction work.

(ii) "Large work place" means a place at which, at an av€ragg
500 or more workers are employed in connection with construc.
tion work.

3. First-aiil.-(a) At the work site there shall be maintained
in a readily acccssiblc place, first aidappliances and medicines includ-
ing an adeguatc supply of sterilised dressing and sterilised cotton
wool. The applianccs shrll be kept in grod order. They shall
be placed under thc charge of a responsible person who shall be
readily available during working hours.

(6) At large work placos, where hospital facilities are trot
available within easy distance of the works, flrst'aid posts shall be

eatablished and be run by a trained compounder.

(c) Where large work places are remcte from regular
hospitals an in-door ward shall be ptovided with one bed for every

250 employees.

(d) Where large work places are situated in cities, torflrs o1

in their suburbs and no beds are considered nec€ssary owiqg to the

proximity of city or lown hc,sipitals, suitable traDslbrt shall be

provid.ed to facilitate rcmoval of urgent cases to theso bospitals

At other work places, some cotrYeyance facilities, such as a car
shall be kept readily available to take injured per$ons or pcrsotg

suldenly taken seriously ill to the rrcarest hospital.

14. When the work is done near aoy place where there is risk of
drawios all necessary equipments should be provided and kept

roady for usc and all nccessary steps taken for prompt rescue of any

person in danger and adeqrrato provision should be made for prompt

first aid treatments 6f nt!,1n1'.!ries likely to be sustained duriog the

course of the works.

15. (o) Hoisting mlchin:s and tacklo includiog their attachments

iochorages and supports shall be gcod mechanical construction,

sound materials and adequates strength and free from patent defect

and shall be kept in gooil repair and in good working order' Every

rope used in hois:iog or lowering materials or as a means of suspen'

sion shall be of suitable guality and adequate strength and free from
patent defect.

(b) Every crane driver or hoistirg appliance operator shall

be properly qualificd and no person undcr the age of 21 years should

to in conrrol of any bois:ing macbinc, including the scaffold winch

ot glve signals to the ooerator.

tc) Io thp cas,: of every boisting machine and of every chaio'

rlng, hook shackle lcv':l and pulloy block used in hoisiing or lower'
i sgor as a means of suspension, the safc working lcad sball be

asccrtainea by adequatc means. Every hoisting machine and all
oar reforred to above shallbe plaioly marked with lhe safe working

load,in the case ofahoisting machine havinga variable safe workiag

Fad, each safe working load and the conditions under which it is

applicablc shall be clearly indicaled. No part of any hoisting

;aschlae or ofany gearreferred to above in this paragraph shall be

toadcd beyond the safe working load excopt for the purposc of
testing.
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1. Dril{<ing\iarcr.-(a) }Yater of good quality fit for drinking

purpos€s .Uff U" provided for the work people on a scale of not

less than 15 litrcs per head per day.

(D)-Where drioking water is obtained from an intermittant
public water supply each work place shalt be provided with storage

tank where such drinking water shall be stored'

c) Every water supplY storago shall be at a distance of not

less than 15 metres from any latrine, drain or other sourco of pollu-

tions.Wherewaterhastobedrawnfromanexistingwell,which
it *iini" ductr prominlty of latrine, drain or any cth€r source of
pottutioi, tt" weff shall be properly chlorinated beforo water is

ai"*" r,o* r, for drinking. All such wells shall be entirely closed

t" 
"iii. 

pi"vided with a trap docr which shall be dust and water

proof.

(d) A roliable pump shall bo fitted to oach co're'tcd well' the

trup aoor shall bc kept locked and opened oaly for cleaning or

inspoction which shall be dono atteast onrt a month'

5. Washing and bathlng places'--Acloquate- washing and bath-

ing places silould be pto'id'"d, soparately for men and women

i',r-.f ir"L .i"u u" kept in clean and drained condition' Bathing

;; #bi;; should not bo allowed in or ncar anv drinking water

well.

6.Latrinesandthiruls._Tl*reshallbeprovidedwilhinthe
pt*1t"" "ia*ty 

work plaoe, latrines and urinals in an accessible

placo and the accommodation, sqrarately for each of them' shall
-U" 

"" 
itt" f"f fowing scale or on the soale so directed by the Execu'

tivoEnginoer in any partictdar cases'

Seats-

(i) Where tho numbor of persous ernp{oyed does not 2

oxcad 50.

(ii) Where tho number of persons employed exoeed 50 3

but does not exceed l0O'

(iii) ForoverYadditionall0O ' 3

Ifwomonaroemployodsoparatelatrioesandurinals,screened
t o"t ifto* mt ."o thull be providod on tho same scale'

Except in work places providod with watcr ffushed latrines cornec'

t f ,riitt a wat€r borr,u.ewugo system' all latrines shall be provided

*itft t"""p".fe on dry earth system which shall be cleaned at least

io* t-i#" daily and at lcast twico during the working hours and

iiJ r" tiii.try sanitarv conditions' The reeptacles shall betared

inside and outside atloast onco a year'

The excreta from the latrincs shall be disposod off at the contrac-

to.;r-.rpun.u, in qutway pits approvcd by-the local Public Hoalth

;;;;;i;y. Tire Contractor shall also emplov adequato number of

icavoogers and sf,[servancy stafr to keep the latrines and urinals

ln a clean condition'

7, Sheltcrs during rest : At very rvork sitettrere shall be provi'

dJ:;;;i;;t, tw"o stritaute sheds one for meals and the other for

,-JJ' ,"po.","ty for men and women for the use of labourers'

8. Creehes: (a) At every work place at which 50 or more women

,J..* "." 
ordinarily employed there shall be provided two huts

oisuitabl e size for the use oi chi ld'ren under t he age of 6 years' be long'

I ng to such women, one hut shall bs usod for infants' games and play
'.ni il;;hr. as ttreir bed rtrom. Tho huts shall not Ou *"511uctod

on a lower standar<l than tho following :-
(i) thatchod roofs (ii) mud floors and walls'

llii; etants spread ovcr tt'e mud floor and covered with
ggatting'

The huts shall be provided with suitable and suffcient opening

for light and ventilation. There shall be adequate provision of
sw@pers to kgep the places clean. There shall betwo Dais iD atten-
dance. Sanitary utensils shall'be proviC'ed fo the satisfaction of
the Health Officer ofthe area concerned ; The useofthehuts shall -
G resirictdo to children, their attendants and molhels ofthe chil'
dren. 

.

(D) Where the number of 'Women workers is more than 25 but
Iess than 50, the contractor shall provide atleast ore hut and

die Dai to look after the children of women workers.

(c) The size of crecho or creches shall vary according to number

of women workers.

(d) The crecho or creches shall be properly maint6il6d 216

ftcessary equipment liko toys, et c rbrll be provided'

9, Canteens :-A cookod ru.rd cantesn on a modorate scalo shall

be providod for the bcneiits of workers ifit is considerod ol'
pedient.

19. g l1sf,s for llorkmen :-Th€ contractor should provide 8t

his own expenso shecis for housing his workmcr. Thc sheds shatl

bu on a rtuodurd not less than the cheap shelter type, to live in whie,h

tho work peoplo in the locality are accustomed to'

*i

A floor area of abotrt 1.8 metres x 1.5 metres for two porsonr

sh;I buprovidod. 166 5t1ods to bo in rows with l'3 metros cloar

".rrce 
t oiween sheds anC 9 metres clear space between rows if cggr'

aiiions permit. Tho work poople's camp shall be laid out in uaits

ii+m p.rroos, each, each unit to have a cloar spaco of 12 motrso

alround.

APPENDIX IX. >()OryUI.

MourrrI,Y REPORT OF CONSTRUCTION EMPIOYBES

UrPER CoNTRAc?oR\.

Return for the Month Endine -

l. Name, locir-tion and TYPe of
work.

2. Name of contractor

3. Worksengaged in-

(i) P.W.D. work

(ii) Government work other
thanP.W.D.

(iii) Ottrer works

4. Name and address of Mana-
ger (s) of works.

-

5. Value ofcontract

i

I



' 7,-

3s2

,*
6. Employment earnings-

Category.

(1)

(i) Total trumber of employees
during the month.

(ii) Number of employees in ttre
work on tholast working
day of the month.

(iii) Total wages paid for the

(iv) Total number &f working
days during the month.

(v) I*neth of normal wage
penoo.

Date:

Place:

To

I Tte Employmemt Officer,
District Employment Ofrce.

2. The Executive BoSineer,
Divisian.

Employees.

Women. Boys. Girls.
(3) (4) (5)

Instractions lo complete tlw Profornw.

l. Contractor means the person who has contracted to executc
the works.

2. Manager means any person who manages, superviser the
work(s) tr behalf of the @ntractor.

3, Item 6-(i) The cumulative total of daily employment on all
days in a calender month, if the last day of the calender rnonth is a
boliday, the working day immediately previous to the holiday.

Item 6(ii)-Wages means basic wage, dearness allowane,
project allowances etc. including work benefits paid in cash or kind.

Iten6 (iii)4-olumns2 and 3 refer to adults whoare 17 yearsof
age or over.

Item 6-Columns 4 and 5 refer to others not covered by columu
2 and 3.

4. Returns sbould cover a calender mooth.

5. Completed returns to reachthe employment exchangesconcerncd
otr or before the 5th of the month succeedingl thc Eonth to rbir&
hc rcturn relates.

Men,
(2)

Signature of contractor or
Manager.



Appendix I ..
Appendix II (a) ' '
Appondix II (D) ..

Appcndixll(c)..
Appcndixltr "
Appcndix IV (a)

AppondixlV(D) ..

AppendixV (a) "
AppcndixV(D) ..

ApirndixYl

AppendixYII

ApPendix YlIl
AppendixlX

Appendix X

Appendix )(I

Appendix rgl (4)

appendix XII (b)

Appendix XIII (a)

eppendix XV

epPondix XVI (a)

eppendir XVI (D)

APPendixXvII "

APPENDICES.

TendcrNotice(Lumpsum) " " "
Tender " "
Notice to tendcror whoso tondcr is under consrderatiou'

, Intimation of accoptaoc€ of tcndcr .:' " '
Articles of Agrcemeot (Lumpsum) "

, Tendcr Notics (Piecc WorL)

, P.W.D.K-2form

, Standard abbrcviatioos for Matric uoits

. Unitsofmeasrremcnt

. Presumptive safe bearing capacity

. Basic mmpressivo strcss for masonry members at and after

the stated tlE€s.

. Weights of oonstruction mlterials

. Liveloads on floors

. Live loads on roof

. Unit safe stress for timber in compression ' '

. TablesforbestlndianTeakwood whore design is based on

allowance deflectit n.
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AI?ENDIX I.

Ttl o'sr, florlct (I'graP suM)

l. Fot *nd on b&elf of rho Gorcrmr of Tamil Nadu fsa'ta''

*if. U" .ome by tho Surorirlcedirr/Excutive Engineer'

'CirclclDivisba atlis sloo upto

P.n. oB 'for th rork of*

Th tonCcr shocld bc in thc prccribod form ottainable from tbe

aup*,it lOi"clBrautivc En$rocr'r OGco' 'The tenders will bo

;J; tib,srporirtc.d*rBeoutivc ayray, circle/Division at

L2n* "tA'oi 
tf. drtcloroncrtbrod' Thetenderersor their

,[i;;p"d.{ to tG Fcs'il rt tb tu:r of opening of tenders'

iln-cr-iliivqr&cr will'sr oporinr cach tondcr prepare

.nn*"tofltirrttrrtcl,ard,ufltteitodoorrcctionsthmeinand
l.r* rt "* 

t" tlo tcadorcr com.rrd rrd initial all such correctiofls

i;.fi"t-* of th tcrdcrtr' If rrel of tbo tenderors or their

ilii i.A n-i*,.".ricnt trr 'bG trcscat rt thc time' then' in such

o.prrg,lo{mdpr'rocgv$i.cgr will or opcning. the tender of the

;ffiil;*r"f"',rit..t t n nof tlc unattestedcorrections

;ffi;;;" it to him' TbrbscitGctcnderer shallthen accept

.Gr,"l*roi otralnt titlout lly quastion whatsoover'

Tcfihrs il$tbcsotrnifitdiq'st*dorcrs and should be addressed

,o i[Ii*i"*Oi{lF'xecuttvc'tsntkrcr' Cirdef Division' the namo

;lbi;crtrrrd thaaemoof tto ro* bcing noted on tbo cover'

'f.r'Ifxtctrrdcr is mdc by ra idivftrnl' il.tYu bo signed with

tnirn,.r" "itlris 
rdaf..cd*il bfivon. If it- is rnade bv a firm,

ilffi; illir.J"itrt tto co-perteorsip rym: bv a memberof tho

;r[ilfiiidto tirt Hs owr rtrc' end tho namo and address

;ffi;;; oitrt rtt otn bc ivcr' rf tbp tender is made bv a

;;;.,,;iGrrbctiltoo bv a dulvartborisod ofrcer who shall-ffi* 
"L'r 

5, t"*d"r,-otisfec*ory cvidcnce. of his authorisation

Ittrch tcrdcri[ *,po'"iiot nay bc rcquircd before tho contract i8

.;;r, ;t f*riih cvidorcc of 'ltsorporeto cxistence'

3. Each tcrdercr must clso scad a certificate of income'tax

vcrilcatior from thc appropriatc iecomc'1ax authoritY in the form

;;ib"d t$prcfcr. Tds cortitcetc will be valid for one year from

.ffi,;;ii*t" for alt t€rccrs'suldtt'd during ttre period'

Ir *Lc qeso of propriaory erd pertrcrsbip 1t:' i' will be neces'

aa.it, p.o.f"o ihc'ccrtilc*ts oforcmcntiooed for ttre proprietors

.Iii. *"rof *c partecr' rs tlo crsc may be'

It tho tcndcrcr is e rcgistcrcrl'?'W'9' contrac'tor and if a certifi-

tttc for ttG curcnt yor'r-hm rtrudy bcn {oduced by him during

t-J""C"ivtinttistth ttr&rir andq -it is suficient if

;"ffi;;-il;di* tte prcvknr oesrion on wbch the said certifi'

,'crtc Trs prtihett rs:ivoe'
.l0.tcr*rs r*civcd wittoit r cirtiiceto as afore'mentioned will

arreltYrldcdcd.

{. ErcL tcrd.rcr "nu:lt 
pry, ts nqttt ryryy'a sum of rupees

i.a" tb bt r;h of Stete'fLii "f 
lldie ot into the Government

trlr rr-y.or suUfroegury- sitlit tft iurisdic'tion,of the Exccutive

'trdsr conconnod t"'ru ttoOit oi R"*"ut Deposits on behalf

,ffia;G god.-"rG Division and enclose with his

:;-d!r-ti; *r. -4",..4 eooordindy' Thrs earnest monev

'till bG rdurdod to tho unoucoccsfui bndcrcr on application after

APPENDICES.

intimation is sent of reieclion of tlc tcrdcr oI at the glpiration ri;

twomonthsfromdatboftonder,'rtli#pveriscrdier'Thisrefund
will be authorised by thc Etecutivt Erdropr by suitable eudoise

ment on tlro chalan. Tho esro€$t np;cy rt[ not'be received in cash

or cufrency notes by tbp Public Wcftg:Dlpsrtpcnt's pfficars, save

i; ;;i;;;i .ar.s, wt"rcilrc, ero rr trqsurics orbanti wiihin

the jud;diction of tbc oflhcr'cdlrr]{or tdttcrs'- Whcn eurrency

oot"s ure given, thc tendcrcr -should df fit rrmc in full with date '
on the baik olall the curcnc;y nota 3vca by him, whatever their

denominations may be.

The earoest moncY will bc ,rctd*i. ir tb'crsc of tlre successful

teoderer and will not carrY eny irOqat. rEryill bcdealt witt as pro'

vided in the tender.

5. When a tender is to.bc acccptcl'th tcldcrcr li'hose tender is

under consideration shall attend tlc Supcrirtcndingl/Executive Engi'

neor's ofrce before thP end of thc pcried sp*{fcd by written intima-

tioo to him. [f tho teadcrcr feils to ettcnl tlp Division office before

tho ond of ttro Period spccificd' his tcrdcr *ill mt bc considered. He

shall forthwith upon intimatioa bciry.givor to him bY the Superin-
make as

tendinglExecutive Enginecr of accaptrrcc of his tender

security deposit of Rupees.. ln oec of tlc forms Prcscribed in the

Tamil Nadu Public Works Aeourt €odc ead sigo an agreement

in the ProPer dePartmental form for tlro duc ful6lment of the con-

uact. This securitY deposit together with thc,cernpst money and th6

atrtount withhold according to clausc 6r[ of'thc General condition

of contract of the Tamil Nadu Buildiry$ Prcctice shall be retained

as security for the due fulfilment of his coatract. If a cash security

doposit is made bY the contractor Lc shall follow the,procedure

laid down on the Preceding ParegraPh fot.Paym€nt of oarnert money

and such dePosit will not bear intcrlst. Faiture to enter into the

iequired agreement or to rnake thoscoritY drposit as defrned'in this

paragraDh shall entail forfeiture of &aerront'money. The written

egreoment to be entored into b*wec*thc c.ritmctor ?nd tho Govern-

meDt shal I be the foundation ofthcrilbtsof hoth the parties and

contract shall not be deemed to be conplctc until the agrooment has

first beeo signed bY the contractor .arddborby tbe proPer officer

autborised to enter into cootracts,on.bdralf of Goveromont.

6. The tendcrer shall examine dmdy th! unit Nadu Buildinl

f r".tf"- ""4 "i- 
the Geoelalconditigas ef clotr'act-containedthprein

;fi;ilih" Divisional offipc oprr of rlo^ tramil Nrdu Buildings

il*ri.i"""i',";d;;;d" votuoc'ir totor of 11ch studv before sub

nrriinitrrrl""a.r and rates whiAthrll bcfor 6o!$od work i9 situ'He

;;iilil..*ruuy 31udv the 
'lrewiplF 

*d additional specifioations

::iliiil"A-;;ti,,hiot fornprt'of th rGcenr-nt to be entered

iJ;;;;;;;p'ed tendcror' Tlcrrril Nrdu Buildiogs Practico

and other doouments qmncc'rd with th': gt)alract such as specifi'

;1:;.;";oB.*ipliw slr:cr{ieetior' sheet regardlng materials'

;;:;r';;;at anvtine bBi'*EG! ll a'm' .an! s o'm' on office

I"i i"'in" 
"m.. 

nr ttr. Sup:rintondifBroqrtiw eosi-neeJt $$e/
;t'"i1il.;;; oi ttl t.t or "nrrpi 

documads can also be had on

P"Yrtot of n't' fsa gach:$t'

466-34-45A
{o be ctruok out if such arpies a're not to be issued for salc.

i
I

i
I
t
I
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8' Evory tenderer is expeoted-beforc quoting his rates to inspxt 12.'The teD&rer should work out his o{eo rat€s without referaeth! eitt-of the popcsed work. Ho should also inepect thc quarries being made to the Pu'orio works Department current, scherlulo ofend satie& hinsolf abcut the quality and availabiiity of materials, rat€s-or to the public Works Deprrtment estimate rates which areftc na'mcs of quarries, kilns, etc., where from certain matcrials, ar,e not open for inspoction bylenderers.
to b: obiained will be given in the Dascriptlve Speciffcation Sheet.
Thgbcctc]ass-o{q1icri4.l$toS)obtainedfromthequarricrs orother 13. The prioe at which qnd,tfie$egre from whioh certainparti-
sourcd!finedshallbeused-onthework. facverlcasethema+erials cularmaterialsslrallbeobtainedbyihecontractoraregivenattle
tl]"t ooBply with the Sglqvent qtandard speoifications. Samples end of the schpdule aocornprayiog the tender form.-Tenderers
of materials as called fOl ig tle standard speoifications, or in this must a@epr the materials ai this.-pr1o.r, un, shall quote their
tGndtr oolice, or as rgguirod Ay.theExecutine Enginecr in any case prioes for f nished wort aeoiaiirgly. 

- 
Not *ftmti"Aog ;y

shall.bo submitt$ fE q9,1Ble9u!iv-e .Engirer's aplnoval bcfore the subscquent change in the mrrket valoJior ttese aateriiiirrc frtnu
supply tq sitc of work it 

-EP8H. 
If the ccntraotor eftcr cxeminaiion to thc q)otractor will remain as or.iginally entered in ihs ,ryrittu,

glthc.sours of 
-m:atcri*li CFEo.u in the Descripivc speifica'ion qrotmct. No entage or incidental c,larges iilr u-ilr* u, Glorrcm.

shoct,ir of opinion thqt Saqed4lg complying wlth the stadardor mcnt;noonneotionwithahissupply.
othcr speoifioations of thc tootract cannot be obtaincd in quality or
suffici€nt quantity from the sorUce defined in tho frGcriptiw Spest- t4. The attention of tb€ teDdcr$g is directed fo .tho oontftct
Ecation shcct, he stallrc etafodoarly in his tcndpr anditatc wherc requirements as to th€ time of begililrg wgrks, rhe iat. of nn"Sr*r,
from ho intends to otrjain. materials subiccttothapprovalofthe andthcdat6forttpco@ledonof thowholoworkand.its..g€tral
Superinteoding/Bxecutive Engirieer. parts. The following rate of progres! and,.lof proportionate vrlqpof

rho Govcnnmt will npt, horve'er, arrer aooqrtane or:_ :r,::j !ffiJ::ffir*:t;r:1il T"il:'"1"J.11:T" },,1T-ff.k:r'rtc tlay any extra chargF fo'r lead or for any othsr rtason in case Datc of commenc€ment of tlis programme rdu bu the datc. oothc c,trtractor is foilDd later on t6 have misjudged the ma+eria! which the site (or premises) i. Uoaua ove( tq th€ €o!$Iflctor.availablo. Attentioo of the @trtractor is dfu€ct€d to tho General
c.rnditbns of contraot resardins Daymcnt of seigniora,sp tolh, etc. *::l#:#r*;,! ,r6r;iy;, ,tffif ,f#,H

9. Thp tenderer's particiilar attention is dravm to the eections and 'anwot\ ' :' "' '

clauses in tU" O"ouot conditions of contract dealing with : _ 
(1) Q)

l. Test, inspection and rejection of defoctirrc matcrials and work. - foT : -(1) 
Thrc periods to be entered in coltrriln (t) f<ir the-fur-

4. Water and lighting, 15. No part of the codtract shall be sublet without *,ritteh per.
5. Cleaning up during progr6ss and for delivery. mission of the Executive Engineer nor shall transfef be,made bt
6. Acoidents. power-of_attornoy authorieicg otlen.to rcceive parm€ct gO thc
7. Ilelays. contractor's trchalf'

8. Particularsofgalment' 16. If further necesrary.inf.ormation ls r€quired,,thc Exrhrtfru
Tire oontractor should closely peruse all tbe speci6cation cla$ses Engineor of the Division wifl furnisb'iuct, but it dtGt & Acaly-

which rovern the rltec whicb Le is teorlerin& 
IJaiSlXll,:Xt 

tenders must be received in ord;r,. and 
"ccordtos

10. A schedule of quantities acoompanies this tender notice. It r' l

rn"ri u ornoi,ety unaistooc that ths covernmeorffi; ;;i ;;i l?. The Superintendins/Executive Engineer, or other sanctlo.ling

aoyresponsibilityonthecorrstnessoncompletenessofthisschedu'le authority rcservesthe right to rejcct any tender or all the tender

"ri tt"t 
this scnedde isliable to alteration iy om,.sioos, arAr.tionr withcut assigning any reason therefor.

or addiliom at the disctetioo irf ths Executive Ergineer lg. preference in the selection from among the teodergrs willDivisiou, or as set forth io the conditions *tt*".:..lln"^1""_*1 be given, other things being equal, to those who are themselves
will, hlwever base his lumpsud tender on this ..h** of. oulr proFessionally qualified men at their ccst to look after the work.tities. Heshouldquotespecificratesforeachiteminthcsciredul* iiri"na.rerssLruldthereforestite inc.lear rerms whcthef they

*1,:l';111i'*:1"T.'"riffittl,,:Hi,tr*,.ry{'[*F: u,lHn:ri,J#"ITj1,i].*,-;i,f".fiff1'"tililH*ii
rer sh 'uld also show the total of egch item and the grand total .f th; ;;h;staff to be employod. Io .a.. the selected tend-er .is oue -.

Hf.L'Jff',:t,H"lil?"'*:,.fi1ffi,Tf,il"- 
ror.which hi ;h"';*undertaken io improv,#il;i:dfifr iiilry r.q"g.

ffi ,S-Hiffi gf+*f#:l;*r4prl$*f*ii*r*";t:hx';*x*fi xfi
corrections' wherelunavoidable should' be made by crossing outr '""i^te:- 

This-paragrap! shouldbescoredout if urcoostbf theinitialing,datinsandre-mltins. NU:-' 
;;[il;3i;;iisl"ols tnanRs. troO,OoO (Rrprr,*en

ll. Tendprs ofrering a pe.r@trtage dedustion from or increase thousa[d) only'

on the estimate amount and those not submitted ia proper form or 19. A tenderer submitting.a-quotation wtrich the tender CccEpting
in due time will be rejeGted, Rates or lumpsum aoorrots for items authority considers dxcesrft and or in6icati* ,f i-n"-ii"rmmt
mt called for shall log be inpludod in tho teodcr. No al era ion koowledgo of current prices or definite 

"ttr.pt "i 
prOit*rlre foiU

rhich is made by tho tqddrer in the'oontract from the conditions render himself liable to be debarred,p"r.an"rrtly'frorn ;iffiffi'
nlorol6pr,thedrawing'speifcatims,or quantities aeompanyin8 or for such period as the tender a"tmrity-Giingt a;;6*-
aatDo wilt be recognized, and if any such alteratiotrs rre made, the The tender rates should be based on fhe contrdled futice f."r['ii;
pcltler will be void' rials if any, fixed by Government or ttr...uroruui" pi.. p...irStur.



fof the tendetet to chaqge a private purchase under the provision
of clause 8 of ttre Hoarding and Profiteering Prevention Ordinance,
1943, as amended from time to time and on similar principles in
regard to labour and supervision in the construction.

2O. The contraotor should offer employment to ex-toddy tappers
as for as p rssible. The number of ex-toddy tappers to whom hc can
offer employment shorld be mentioncd in the tender and he

should untlertakc in the agreement to offer such employment to strch

number.

APPENDIX lI (a).

TrxpsR..

. Date

The Superintending/Executive Engine;r
Circlc/Division

Sir,

I/We do hereby tender and, if this tonder bo acceptod, uadertake
to execute the following works, viz., 

as shown
in the drawiogs and described in th? sp-^cifications deposited in the
Office of the Superintending/Executive f,,ngioeor of
Circle/Division with such variations bY way of alterations of,
additions to, and omisslon from the ;aid works and method of
payment as are provided for the conditions of contract for the sum

of Rupeesr

or sush othor sum as rnay be arrived at under tlrc clause of the
General conditions of contract relating to "Paymcnt on lump.sum
qaiis or by final measurertrent unit pric€s".

IAtre have also completed tho price list of items in ScheCule 'A'
annexed(in words and figures) for which I/We agr-e to execute the

work when the lump-sum payment under the terms of the agree-

ment is varied by payEest cn m:as':rcd quantities.

I/We trereby distinctly and expressly declare and acknowledge

that, bofore tlre submission of my/our tender I/We have carfully
followed the instructions in the tender notice and have read the

Tamil Nadu Building Praaipe and the General conditions of contract

. therein, aod that I/We havc made such examination of the contract

documents and of the plans, specifications and quantities, and of the
location where the said work is to be done and such investigation

of tbe work required to be done, and in regard to the material required
to be furnished as to enable me/us to throughly understand the
intentionof same and tb requirements, covenants, agreements,

stipulations and restrictionl contained in tlre contract, and in the
said platrs and spocifications and distinctty agree that t/we Will
not hercafter make any claim or demand upon the Government
based upon or arising out of any alleged misunderstanding or mis-
conc€p'tion or mistake on my/our part of the said requirements,
covenants, agreoments, stipulations and restrictions and conditions.
I/We
being a registered P.W.D. contractor enclose an lncome-lax verifi-
cationlbte already produced an income-tax verification certificate
in rwpect of (here particulars of the previous occasion on which
the certificato was produced should be given) I/We eoclose borewith
a chalan for tho payment of tlre sum of the Rupees*
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If my/our tender is not acc@tcd, this shall be returned to mc
us on my/our application. rrtcn intimation is sent to me/ur
of rejection on or at the erpiration of two months from the dato
of this tonder whichever is earlicr. If my/our tender is accepted,
the earnest money shall be retained by the Gcvernment as s€curiti
for the fulfilment of the contract. If upon written intimation to
me/us by tne.. SuperintendiogfErecutive Engineer's office l/we fail
to attencl the said office before the cnd of the period specified on
such intimation, the tendcr will nct be considered and if upon inti-
mstion being given to me/us by the Superintending/Executive Engi-
neer of acceptanco of my/our tender I/We fail to make the additional
security .loposit or to ent€r into the required agr@ments as dcfined
in clausc 4 of ttre tender notice, then I/We agrec to the forfeiture ol
the earnest money. Any roticc rceuirod to be served on me/us bere;
under shall be sufficiently served on me/us if delivered to me/us
personally or forwarded to me/us by post to oe/us (registered or
ordinary) or left at me/us addreee given horein. Such notices shall
if sent by post bo deemed to have ben served oD m€/us at th€ tlme
whcn in due courses of post it would be delivered at the adfuess to
which it is sent.

I/We fully unders{and thrt tfuc written agr€€ment to be entered
into between me/us and thp Gsncconcnt sbll be the foundation
of the rights of both thc perties snd oootract shall not be deered
to be oonplete uotil th€ att@Et has frst boen signed by mc/us
and then by the proper offq euthmisod to enter into oontraots on
behatf of Government.

I am/We are professionally qualified and my/our quelifications
are girrcn below:-

Iv:anu. Qualificatlons-

I/We will employ the follwing technical stafr for supervising th6
work and will se that one ofthpm is always at site during working
hours personally checking alt items of works and paying extra attctL
tion to such wotks as reguire special attention (e.g.) Reirforcs
conqete works.-

Names of members of
Technic.il Siolil Prowsid to be

employd.

Qualificailons.

Norr.-(a) The last two clauses should bo scorcd out if the cos
of the wo,rk involved i.e. lees than Rs. 1,00,000.

(b) Ttre tenderes should be soored otrt thc last clause or tho
pcnuitimate acoording as they are th€oselws professionally/
qualifiecl or undertake to qloy techaioal sta,ff undgt them.

Contractor

Rate of progress.

(Fill in from Tender No'ioe)

Extract fron sdredulc of quantiiies.

(Fill in only the table frqn 1*6s1 l.|o:i€).

rTo be eDtered ia words and flg,ur€s.

eontactor.



APPENDIX II (,).

NOTTCE TO IENDERBR WHOSE AENDER IS UNDER CONSIDERA?ION

Ttl

ir,

In o,rder to enable ms to GJosidcr your tender for tho work, you

a$e requesied. to aitend at*
ont or ryithin thre daYs from

during oftce hours for the purpoee of further enquity
'in ctrnnec ion therewith.

'Narne of Division Office.

fDate.

APPENDIX II (C)

2. An agreement in proper departmental form will have to be

signed by you if your tertder is found aceptable. Please note lhat if
you failto attend in nanner aforesaid,your tender will not be crrnsi"

derod.

EPcutivc EagiaceriP.:ll . D.,
Division.

:JE

APPENDX. III.

Articles ol Agreement (Lump Stim).

ARTICLES OF AGREEMENT madethis day 19

between ths Governor of Tamil Nadu (hereinafter called the Governor
which expression shall where the context so admits include his succes-
sors-in-office and assigns) of the one part and? oft (hereinafter
called the Contractor which expression sball where the context so
admits include his heirs, executors, administrators and legal represen-
tatives) of the other gart.

WHEREAs tho Government of Tamil Nadu (hereinafter called thc
Government) are desirous of f and havc
caused an estimate of probablo quantities contained in Scbedule A,
drawings aod specificaticins desiribing the work to be done to be
prepared.

ANo wnenuls the said Schedule A, drawings number serially
I to inclusivdSchedule B)-and thc specificatiom
(Schedulc-C) hlve been signed by or on behalfof the partes.

ANp wsenra,s the Contractor has agreed to the retention bY

Government of the earnest money of Rupees paid
by him whenhesubmittedhistendcr as s€curityfor the due fulfl
ment of the conft{ct to the satisfaction of the Executive Engineer,
Division (hercinafter reforred to as " the Executive Eng,ineer"),or
the alternative as the ExecutiveEngineermaydirect,to deposii
as security for th,: aforesaid purpose Government sectuities, muni'
scipal debentures, bearer debsnturesissuedby the trustees ofth
Irort of or Post Office cash

certificate of the nominal value of Rs. duly endorsed to
or registered in or transferred to the name of the Executive Engi'
neer(with the previous sanction of theHead Post-Master in the case

of the last-mentioned security) as the case may require to perfect

such security.

.. ANo WHBREAS the Contractor has deposited with the

Executive Engineer, the sum of Rupees

in cash as additional scc$rity f.rl the due ful6lment ofthe contract
to the satisfaction of the Executivc Engineer.

*. Alro WHEREAS the contractor, h:rs delivored to aD,J. deposited

with and endorsed over to the Executivc Engincer, Government

sccuritios to the extent of Rupees ofwhich
the numbers, amounts atld othdr particulars arc set forth iir thc mar'
gin hereto as additional security for the duo fulfilment of the'
contract to the satisfaction of the Executive Engineer,

.. Axp WHEREAS the Contractor has endorsed over and deli-

vered to the Executive Engineer Municipat debentures to tha value

of Ruiees the numbers and Parti'
culars of whicir are set forth in the margin hereto ani such endors€r

ment hes becn registcrecl in the office of
as additional security for thb due fulfilment ofthe contract to the

satisfaction of the Executivc Engi4eer'

.. Auo wrrBREA*s the Contractor has dolivered to the Executi{€

Eogintr:r boarer debentures issued,H t[#u:lt* of the Port of

eguivalent to R.upees.

the numbers and particulars of whiph

are set forth in the margin thereto as additional security for tk.dtts
iulfilment of the @ntract io the satisfaction of the Executive Eaginoer

" AND wHEREAS the Conlractor bas deposited in the

Bank at the sum of
Rupees in ttc
o"i. or the Executive Engineer and has obtained a receipt bearing

To

Sir,

Your tender,dated.. ....is acepted for and on

bchalf ofthe Go'rernor of Tamil Nadu srblecl to the corrections made

tlprein and atisted by you atd nu for and on bchalf oll'he Governor-of 
Tanil Ndu under date .. ' 'and sabJcct also

to the conditions that you forthwith deposit the s€curity specified

in condition l0 of the notice invit ing tenders in adCition 10 I he ear-

nest money u,hich will be retained as part otthe securi'y deposit

ior the Oui fumhent of the contract and that you also at the sane

time sign the contraot documents'

2. The writtelr agr€ement to be entered into b:tveen you and lhe

Oo""ro-rnt stall Oe tte foundetion of the rights of brth the parties

"J,rc 
cootraot shall not be deemed to be oompleie un il the agrec'

*''ti.firstsigtr3dbyyourndthes$ytheproperoffioersauthoriscd
on behalf of Govcrnment.

Exccutive Englneer, P.W.D.,
Division.

Date:

N.N.-The portion underlined is to be inserteo only fn case whercat

"-io"rt 
oftG settlement madc durios thp ,fuither enquiry" .men-

tio""a i" the "Notice to tendprer whooe tender is under oonsidpra'

iiJ; tn" selocted tenderct bas been 
.pcrnitted 

or required bv til
i*au. uo..pting authority to make any oomcctions in histendrr

bdoreaccePtance.
No. , dated



tnadc out io the name of thc Executive Engineor and tho srmc is
now standing.to the.credit of the Executive Engineer aod is wirh-
drawablo by him on domaod as additional ,.orrfty for thc duc ful-
filmeut of the contract to the satisfaction of th. 

- 

i*"coti"e Engineer.

'. ANp wHERBAII thc Contractor is the holder of post Olfice
cash certificates and Def€nce savings certificates of the varue ofRupees which have been regis-
tered in the Post Office at
particulars of which are sct forth in the margin hereto and whoreas
the C,ontractor has deposited with and transferred to the Exocutive
Engineer the said certificate with the previous sancrion of the Head
Postmaster of post Ofrce in
which the certificates have been registered having been obtained ac
additional socurity for the due furfirment of the oo-ntract to the eatirr
faction of the Executive Engineer.

-_AI_Yo**s the Crntractor has also signed the copy of Tamil
Nadu Building Practice and addenda vorume thereto irr"irt"ir"ain tho Division offce in
acknowledgment of being bouod by all the conditions of tbp clauses
of tho Gleneral Condition of contratt and all the standard specifica-
tions for items of works described by a Standard Specification
numtrer in Schedule A.

Alo wfunr.cs the Contractor has agreed to execute upon and
subject to the conditions s€t forth in oondition of contraet of tho
Temil Nadu B.rildings practice and such other conditions as are
contained in all the specifications forming part of this contract (here-
rnafter referred to as ..the said conditions') the works sbo*o up oothe drawings and described in the said .p""ifi*tioo, and set forthin Schedule A as the ., probable quantities " arrd comply with the
ratc of progress noted at the end of this Articles of Agrcoment for asum of Rupees 't - o, ,o"i
other sum as may be arrived at under the clause of tho.gmrat con_
dition of contract relating to ,. payment on lump+um basis or Uy
6ral measurement at unit prices ".
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(3) Thc arbitrator for fulfiUing tho duties sct forth in the arbit.
rationclauseof the generatconditicn of contract shallbe Superio.
tonding Engincer of Circlc.

(4) Time shall be considered as thb essence of the agreemenl
and the Contractor hereby agrees to commenc€ the work as soon as
this agrccment is accept€d by competent authority as defined by the
Madras Public Works Department Code and the site (or premises)
is handed over to'him as provided for in the said conditions and
agrges to complete tho work within months from the
date of such handirlg over of the site (or premises) and to show prog-
ress as defined in the tabular Statement " Rate of Progress " below
subject nevertheless to the provisions for extension oftirne contained
in clausc 56 of the General ornditions of Contract.

(O Tha said crcnditions sbalt be read and construed as forming
pnn of this agreemcnt and the perties hereto/ will respectively abide
by and submit thcmselves to the conditions and stipulations and
perform thc agreem€nts on their parts, respectively.

(6) Upon the terms and conditions of this agreement being fulfilled
and performed to the satisfaction of the Executive Engineer, the
security d€posited by the Contractor as hereinttefore recited or such
portion thcrcof as he may be entitled to under the said condition
shell bc roturnod to thc Contractor.

In witness whereof the Contractors t has here.
unto set his hand and t on behalf of
any by the order and direotion of Hig Excellency the Governor of
Tamil Nadu hrs hlrounto sot his htrndthe day and year first above

written.

Signed by Contractor : -
Addrcss : -
In the prescnce of witness :-
Signed by on behalf of Govertrm€trt :-
Designation :-
In th€ presence of witnesr :- 

.

fute of Progress.

The following tate of prog[cxttt and proportionate valuc of rrort
do re from time to time, as will be indicated by the Executive Engi.
neer's certificate of the value of work don€ witl be required.

Date of commoccment of this programme will be the dete on
which thc sitc (or pemis€s) is hatrded ovc,r to the Contractor.

Pefiodattct bc ol
cortt lprrarilE rt.

Noats.-Thc poriods to bo entered in column (l) for the purpos€

of defining the rato of progr€ss may be fixed by the Exeoutive Engineer
to suit each case.

Now it is hereby agreed as follows :-
(1) In consideration of the payment of tk eaid sum of Rupeesr

or such other sum as m8y be
arrived at under.the clause of the General condition of contract
relating to Payment on lumFsum, basis or by final rneasurement at
unit prices, the Contractor will, upon and subject to the said condi_
tlons execute and complete tbe works shown upon the said drawings
and described in tbe said specifications and to the extent of the pro-
bable quantities shown in Schedule A with such variations by way
of alterations of, additiodS to, or deductions from, the said works
and method of payment thcre for as are provided for in the said
conditions.

(2) The tefm Bxecutivo Engineer in the said conditions shall
rD€an thehrblicWorks Offierinchargeof tho
Division, who sball be competent to oxercise all thc powcrs and,
privileges reserved herein, in favour of the Government, I
with th€ previous sanction of or subject to the
ratification by the t in cases where
luch sanction or ratification may be nec€ssary.

(l)

krccntage of work comphtcd
(based on cbntruct lumisum

amowt).

o)

NqrB.-Of the six recital clauses relatinc to
should be retained and the;est

t Contractor's name.

the ad$itional_s€qurity marlced .. t-e qnc suitablo to the -!ind of security actually deposi toscored outwith thp a-ttcstation at th€ timc of exeqrtion of tho a$€om€nt.

I Name and designatioD.

' To bc efte,r€d in words and fgures.
t Rcst of senten@ to be struck of in the Executive Engineer can hirnself enter into th€ contract wltbout rcf€reocc to aay hisber culhoriol.
I Designation of o6csr who is competent to approv€ of thc contract, uudctr tbo.lvtadras3.yy.D. Code. &i
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Scuourc A.

Schdtle ol tates od apwoxfirutte quarrffbs.

(a) Thc quantitics 3iver Lcrc erc tlosc upon which thc lump'sum

tender cost ofthe work is bascd butthoy are subject to alterations,

omissions, deductions or additions as provided for in the conditioos

of this contract and Co net neccssrily show thc actual quantitieg

of work to be done. The uait ratcs notcd below rye those govcrning

palm.ent for extras or deductions or omissions according to the

"ooOitioot 
of the cortract, as s€t forth in the general conditlons

of contract of the Temil Nadu luildirg Prectice and other conditiong

or specifications of this cootra6.

(6) It is to bc expresrly undcrstood thst thc mcasured work is Bt' P'

to b€ taketr nett (not withstanding any qrstotrl or practice to tho gtgwc olthe Contutor.)
contrary) according to thc aotuel lrantitic whonioplace and ffnisbcd

according to the drawiog or ar Eay bc ordcrcd from time to timc . r.tor.-Thc Second subdivigioo of this columt (i'c' coluoo 3)

* iUo n"*oU"u Bngtncoi and thc q; cshtatad by m€asurGrostrt or is lor d€ecriilion io words such as nuobors, cubic f€Gt, lb, €tc'

seight at thc rospoctivo priccs, without any additional charge fol
aoio""usc.ty or cootingotrt works connec'ted therewith. The rates

quoted are for works in situ and comploted in every respect.
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. Ratc.
r+-n

List of Drawlngs

Notr.'- All drawings to bc sigDcd- bv thp cootrector as well
ai the offocr entering
iuto thp Oontract.

Sulrylemenul Ast
As reforred to in thespecifications

(inoludinc the neneral oonditions
of contrict of famil Nadu Build'
ing Praotice).

Descrlptlon

(3)

Scgrour.u B.

Scrral
tutnbcr

(4)

Serlal
runbct

(6)(5)(2)o)

Drawhg
nunbr

Dttc

Lttt 6 spcclficattow for the

ryrters.

Drawhrg
runbcr

Dcsoriptbn Date on wltbh .trc
drawhg was supilbu

(7)

(Slgturue of Contractor )

SGEDULE C

"LUru 
Ucw of wrkt srypbgtfrg rtoe &wlbcd tn Scltcdnb A by Swtdod Spzclfrcttttn

. Contractot's name. .t

t Cotracforh lfd rddral for irgktorcd tottar and ootices'

; Namofworteldloo&Y.

a
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Dc tcrlp tl t c Spcctf, catlon S tua t.

ltc*s

iLlilerials.
t- -__J\(i) Size alprnatite to

statdard speclfico-
tion size or size pre-
scribed.

Mortars and concrek.
r_ _."__ )a _
(1i) Mixes prescribed if

deviation from
standard specifica-

tion,
(iii) Masonry joint

thickness and
deviations,

(z)

Appro\imcte leacl. k narkt,

;Y

Sowce fro.n wlrtch itc,t,
k to be obubud.

(l) (Jr ))

Lio c..

Surki

Portland Cement

Sand for morttr works

Sand for filling in . .

Earth for refilling and disposal of surplusr

Broken stone for concrete, reinforced
concrete, etc.

Broken stone for road works

Broken brick

Giavel

Quarry rubbish

Rough stone, jcddy stcne, crc' . .

Flooring stone

Cut stones ' .

Cuddapah slabs

M.S. Sheets

C rrrugated rooling-.leviations in gauge.

Bricks (wall)

Bricks (terracc) . .

Brlcks (flroring)

Pan tiles

Flat tiles

Mangalore tiles

Proised, ornamental

Teak wrcd

Other classoc of rr;oC

Furnishiags for docrs, rvindoqrc. etc.

giandordised iterrs of furnltutr: . .

tiles, etc.

coats)

Paints

Tar

lfocd oil

Vernish

Dirtemper (Brand aoci

t1s61: ia lerpar
cor:ed or conveyed.

4&-3L-46

uumbo, ,f
s Colurun whst6 exc:ss c.rth rcquired for 6111ng is to b9 obtained from and whcro exsess spoil if any, is to 5e
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D l scr lptiu e Spe c ifi cdt i oils S hee t-c,o,ut

Materials.

Size alternatire to

I ems.

(l)

Stocl R.S. Bcrms ctc.

Iroe wort for jail ells"ventilators, d@rs,
lock boxcs, cagP latrincs, ctc.

Crst iron

Lire tmrtar

Surki nortrr

?ointing

Irracc work

Dgviations, if any, and proportionr if
rurki mortar rcquired for any stagcr.

Ptartcrlal'

Consctc brokco stone in limc mortar . -

Comctc brolccn stonc in surki mortar . .

Courcto brokcn atonc in oement mormr

BciaforeC ccmcot @ncretc

lrl* rork or masonry joint thictness.

tloor lurfadnc ..

standard specifrca-
tion slze u size pte-
scrlbed.

Mortars and concrete.
l---A_-rr(ii) Mlxes prescribed

if deviatlon from
standard specifica-
,ion.

(iiil Mosonry ioint
thiekness and
deviotions.

(2)

Sourcefrom whlch item .-lpproximoie leati.
ls ro be obtalned.

(3) (r)

kmarks.

'DovistioD i! plastry thicLD€ss if aoy. State withlline Motor, or !furli Mortar as ceoeut Mortar aad proportioos.

)
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APPBNdT TV.

De&rt$lvo Syclflcatlon i,rJzl

t,larrlrtab'.-

ltl SEe ollernutne rt
stand and spccifi.
catbn slze or size
Drescnbcd mortar
hnd concrete.

1li\ Mixes prcscrlbeu
if ilevlatlon from
stanihril sPecifi'
cation.

(iii) Masomy toinr
thlckness aatl ilevlo.
tions.

(2)

\ourcc fiom
itcrn is tc
obtalncd.

*hrl,.
bc

{.ppio:|tr,.., tc. O

({)

'12 7.s, \1

(r)

Lime

Surki

Portland coment . .

Srnd for m)rtor works

Sandforfillingin ..

'Earth forflllinganil disposal of surplus

Broken stone for Mascnry worlrs

Brokeo brick

Quarryrubbish

Rough stono, ioddy rtone, etc.

Flooringstone : ..

Cut stone

Cuildapah slabo

M.S.Sheets ..

Ccmtsatedroofing Dw'ations in g"ug"

Bricks(wall)

Bricks (Terr.ce)

fricks (Floqring)

Pan itles

FIat tiles

Mangalore tiles

Pressed, ornamontal

Teakwood..

etc.

Other qlasses of wood

t Furnishingfordoors
o. Standardised items
Paints

far

Wood oil

Varnisb

furniture

t"rron work for Jlil ventilation doors,
lockboxes, cage latrons, etc.

( |t ,l

of

466-3A-46tr
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AppeNorx LY-ont.

De scr ipfive Specil icati on She et -esa1.

lrscription.

(l)

Distemper (Brand and No. of coats)

Steet R. S. Beams, etc.
fron works for Jail cells ventilatiors

doors, lcck boxes cage latrines, et .
Cast Iron

Materials :.-
(;) Size ahernative to

stand atd specifi-
cation slze or size
ptescribed mortar
and. coocrete

(ii) Mixes presuibeil
il ileeiation fromstandad specifi-
cation.

(iii) Masowy Joint
the*ness ond devlo-
tions.

11.

Source from whicl,
item isto be

obtoined,

Approxtmatc lcad.

lt

fu'v,az\t

Lime Mortar

rPointing

'r Plastering

Surki mortar

Pointing

Plastering

Crment fiastertng , ,

Terrace work

Deviation if any and proper f1q61 ,;
smaller mbrtar reguired for any stag::,

Broken stone lime concrete

Broken Surki concrete ..

Broken cement concrete

Reinforced cement concrel e

Brick wotk or masoury lrint rhictrnrs..

Floor surfacins

I Iascrt in remarks colunn where exess earth for filling is to be obtained from and wher:excess spoil,if aqy. ii r,;,!
t Enler if deviation from standard specification prooedrue and ifiron or brass.
. Thcsc will.usualk be purchased fromJails-vide current price list for same.
tt Eotor if thesc ar. to bc-supplied frorn the salem Jail and if so where contractor shall take delivery rf sa ne.
rr PointiDg-state.lf to bo dono asper..Remarks on pointiog .. in Tamil Nadu Building-practice.

" Dcviltion in pla$cr thiokDcss, io aoy, statc with lime mortar or surki mortar as ceoeot aod propcrtioor
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Tenders will be ieceived by the Execrrtrve Engineer/Sub-DivisionrlOficer,P.W.D., .......Divisicn/Sub-Division al
his ofroe at ... . ......upto
p.m., on . for the work of .

lVlien a tender is to be accepted the tenderer whose tendor ie undet
c:nsirj.eration shall attend the officc of the Executive Engineer/Sub.
Divisional Ofrcer. beforc the
ead of the period specified by written intimation to him failing whicb
the tender will not tre crnsidered. He shall forthwith upon intimation
being given to him by the . . .

. . . of acceptance of his tender completc the exesu-
ti -rn :f the agreement by signing all documents cbnnected therewith.
Failure to do sc shall entail forfeiture of the earnest money.

4. Tenderers shall peruse carefully the instructions and directions
to parties tendering and the c,uditions of the stanCard K-2 Form
and all other relevant documents before tendering rates for piecc
work. The apprrximate quantity c.f work to be executed under
each class is given in the accompanying schedule. The quantities
are given only with a view to enable the tenderer to quote his over
ail rate for each class of work in the tender form.

5 The Executive Engineel lSuh-Divisional Officer r€oerve thc
rights to rgject any tender or all the tenders without assigning any

reason therefor. Tenders offeiirrg a percentage deduction from or
increase on the esiimate amcunt and those not submitted in proper'
form or in due time will be rejected.

AppeNoxIV (a)

lendes Notice (Picce-rwrk),

The tender wi Il be opened by the Execut ive E,rgineer/Sub-Divisional
Ofrcer. ......Division/ SuL
Division on the date and at place aforementioned. The tenclerers
or the age{ts are expected tb be pr.esent at the time of opening tender.
The tender receiving officer will on opening such tendcr prepare
a rtatement ofthe attested and unattested correcticns therein and hand
it over to the tenderer concerned and. initial all such crrrectio'-s
n pteson@ of the tenderer. If any of the tenderers or their agents
finds it inconvenient to be present at the time then in such a case
tho tendor receiving officer will on opening the tender of the absentee
tenderer Eake out a statement of the unattested ccrrections and
communicare it to him. The absentee tenderer shall then accep
the stateoent of corrections,without any question whals ,ever.

The tender should be in the K2 Form obtainable from rne fxccutive
Engineer's/Sub- Divisional Officer's ofrce. The TamilNadu Building
Practioe epecification and other documents relating to the contract
such as additional specificaiions, drawings, descriptive specifications
sheet regarding materials, etc. can be seen at any time between 11-00
a.m. to 5-00 p.m. on offioe days in the office of the Executive Engineer/
SubDivisional Offioer.

2. Tenders must be submitted in ssaled covers, supersoribed
and should be addressed to the Executive Engineer/Sub-Divisional
Ofrcer. ....... .Division.,Sub-Divlsion. The
name of the tenderer and the name of the work being noted on the
covcr.

If the t€nder is made by an individual it shall be signed with his
full name and his address shall be given if it is made by firm it sh{l
bc signed, with the co-partnership name b}, a member of the tirm,
who shall also sign his own name.and the name and address ofeach
member of the firm shall be given rf the tender is made by a corporatios
it shall be signed by a duly authorised ofrcer who shall produce with
t'is tcnder the satisfactory evidence of his authorisation. Sucb
tendering corporation may be required before the agreement executed
to furaish evideoce of its corporate ef,istetrcc.

3. Each teoderer must pay a.q earnest mooey a sum ol Rs,.

or into Government Treasury cr Sub-Treasury within the Jurisdictior
of the Executive Engineer/Sub-Divisional Officer concerned to the
credit of Revenue Oepositi on bchalf of the Executivi Engineer /
Sub-Divisional Ofrcer of thi .

and encloae with his tender the chalan endorsed accordingly. The
earnest money will be refuhded to the unsuccessful tenderer on
application after intimation is sent on rejection of the tender or
at the expiration of two months flom date of tender whichwer ir
earlier. This refund will be authorised by the Executive Engincel
by suitable endorsement on the chalan. The earnest money
will not be rcceived in cash or qurency notes by the public worts
departoent ofrcers, have in exceptional cases where there are no
treasuries orbankswithin (hejurisdictionof the officer calling fo1
ronders. When currency notes are given the tenderer should sign his
nameinfull with date on theback of all the currency notes given by
Hm whatcver their denomination* may be.

The earn€st Ooney will tp retalned in the c€se of the success,tul
tendeter and will not carry any interest. It will be dealt with ar
provided in the conditions attached to the tender.

Des crip I ive Spe c ificat ion sh ee t.

N.B.-.(tIcre under relevent extract from p. 355 of T.N.B.P.
et iteut as rnay otherwise applicable.)

APPENDIX IV (b)

P.W.D-K-2 FORM.

AtmronrrY-

G.O. No. &37, P.W. (General), dated 22nd April 193i.

Agreement between the Governor of Tamil Nadu and (Name of
Contractor).

Number of pages in thc agreemcnt,.. . ....for picce-wcrk.

N.B.-Piece-work is thatwhich involvesa payment for work
doneatstipulatedrateonly, withoutreference to a total guantity
or time.

TENDER AND CONDITIONEI

DrnegrroNs ro PARTIES TENDERTNo.

A list of 'materials proposed to be supplied by (lovernment and tb
places where and the prices at which they are proposed to ne suppliod
is given at the end of the schedule accompanyin8 the tendor
notice. This should be entered by the tenderer also at the end of
schedule accompanyrng the tender. Tenderers must accopt theee
materials at the specified pricesand quote for finished work accor-
dingly. Notwithstanding any subsequent change in the market value

Number of Class and
item. desoiption of

work to be
cxecuted.

(l) (2)

ScnsouLe

Approximate T. N. B.P. number
quantity. ond number of

other
specifications, it

any,

(3) (4)

anit of
calcub-

tlons,

(5)

i
.;
I

I

i



366

those materials the change to the party executing the work will
remain as originally entered in the a greement. If any time subscquenl

to the execution of this agreement Government mator ial other ttran
Ihose specified in the agreement are to be supplied to the piece worker

coruseonthework,thcywillbe charged at market value prevailing
'ih" time of supply or stock issue rate whichever is greater' The

piece worker will be informed in writing of this chanee anC bo str'ruld
intimate in writing rate which he Cemands for finishing wurk in view

of the fact that he is to tlse Govornment matcrials. No cartage. or

'r.il;;i ;;; wiit-u" borne bv Government connection

witb the supply of materials referred to in this paragraph'

2. Subsidiary item such as water for work, clcaring and marking

out side, lure of tools and plant should be separatcly entered' If
such items are not so cntered, it will be assumed thrt the rates

quoted in the schedule include provision for them also'

3. The tenderer shall examine closely the Tamil Nadu Builiing
Practice, and also the relevant clause of the General eonditions of

Divisional
contract contained therein, and sign tn" 

r*;r._u;;il- 
fl'cc copy of

the Tamil Nadu Building Practice and its Addenia Volurrtc in tokcn

of such study before submitting his tender unit rates which shall be

for finishpd work in sites. He shall also carefully st rcy tho drawings

and additional specifications and all the documents which form part

ofthe agreement to be entered into by the accepted 'enderer'

4. Each tooderer must also send a certificate of income'tax

veriflcation from the appropriate income-tax authority in ttre form

presoribed therefor. This certificate will be valid for one yeu

irom the date of issue for all tenders submitted during the period'

In case of proprietary and partnership fum it will bo oecessary

to produce the certificatc aforcmentioned for the proprietors and

for each Partner as the case maY bo'

approval beforethesupply to site of w.r.k is bcgun. liihe con:ractof
afterexamination of the source of materialsdefined in the Descrif-
tive Specification Sheet is of opinion that materials complying with
the standard or other specification of dhe contract cannot bG

obtained in qu .liry or sufficicnt guat(ily from at source deflncd in
the Descriptive Specification sheet he st ali so state clearly in his
tender and stale where from he inte,:ds 1o obtain matcrii,ls subjecr

Executive Enginccr
:o the :.pproval of the . Attention of the

Sub<Jivi:;ionat Officor
piece-wsrker ofdirected to the Standard Preliminary "Specifioation"
regarding payment of seigniorage, tolls' etc.

6. The tond,erer sbould euote specific rates for each'item iq the
scheiule, and the rates should be in rupees and paise. ffup units
and rates should bc written both in words and 6gures. The schedule
accompanyingthatendershallbe w(itte[ legibly and free from
erasure3 over writings or @nversionsof figures. Crcrrtctionswbere
unavoidable should be made by crossing out initialling, dating
and rewriting. No al:eration which is made by the ienderer in the
agreement form, the conditionof agreements the drawings or speci-
fications accompanying same will be recognized, and if any such

alterations aro made tho tender will be void.

to
Name of Officer'

(acting for and on behalf of the Governor of Tamil Nadu)

TENDER FOR PIECB-WORK.

ffo.......o119.

do bereby
tender to execute worl<s for the Governor of Tamil Nadu of thg

under mentioned description by piece-work, and in accordance with
the conditions noted below and the rules set forth in Schedule 'B'
below in consideration of payment being made, for tbe qusntity

of work executed at the respective rate specified in the Schedule 'A r

betow.

Cootri.ctor enclose aD i[cometax verification
certificate in rcsPect

lf thstcndefer is a registered P.w.D. Contractor and if a certifi cate

fc,r the current year had already been produced by him during the

calendaryearinwhichthetenderis madeitwillbe sufficient if parti-

cularsregardrog the previous occasioo os which the said certificate
enclose an

bave alreadY Produced
tion certificate.

All tenders received without a ccrtificate as aforementionod will be

rumoarilY rej*1ed.

I/We hereby distinctly and expressly dcclare and acknowledgs

that before the submission of my/our tender I/'!Ve have carefully

followed the instructions in ihe tender notice and have read the

Ta,mil Nadu Bullding Practico and the relevent clauses of tho

preliminary Specification of the Tamil Nadu Building Practico.

IIWe have made such examinations of the contract documents and

of tbe specifications, etc, and of the location where the said work

is to be done aud such inv€stiSation of the work required to be dono

and io regard to the materials required to be furnished as to enabls

me/us tborougNy to understand the intention of same and the require'

ments, @venents, agre€menl I' stipulat ions, and restriction3 contain€d

in rhe contract and in the said specifications and distinctly agreo

t,t ot f /W" will not hereafter make any claim or demand upc! the

Government brsed upon or arising out of any alleged misund€istand'

ing or misconception or mistake on my/our part of the said

reiuiremen'.s, @venents' agr@ments, stipulations, restrictions

and conditions 

- 

. . .being a registered P. w. D.
We

5. Bvery teoderer is cxp€cted before quoting his rates to inspect the

siteoftboproposedwork. Hcsbouldalso inspect the quarries and

satisfy himsclf about the guality and availability of materials' The

nameof quarri€s, kilns,. etL wherefrom :grtain materials to be

obtained will be givcu in thfr-esoriptive specification sheet' The best

classofmaterialstobeobtained from the quarries or other source

definedshallbeused in the work. In everycasethematerialsjust

comply with the relevent standard specifications Samples of materials

as called for in the standard specifications or in thts tender notice,
or as roquir€d bY the

Executive EoSiooer Division
of the 

--- 

Public works Depart-
Subdivisional Ofrcer Sub'Division

ment, having jurisdiction tbr the time being over the work brein-
after called the.

Executive Engineer
sball be submitted ,n, ,n" '*1l"l".IoqllTI'

sub-divisionalsubdivisional 06cer

have already enclosed aB ir-@me tax verification

oi (1"." particulars of the previous occasion on which tho certificat

"' ],.t

.:
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Sct:rpur,s A.
llame ol
vork,

Number of
item.

Clacs and description of
wofk to be executed.

T.N.B.P.' number
or other special

specification, if aoy.

Unit of calculation
0n figurcc : nd in words.)

Ratc of paymenl
(to .o e cntered
toth in figure s and

words one below
the othcr).

RS. P.

tEnter S.S. before the uumber if it is a T.N.B.P. number.

Norrs.-(l) Enter belowtheschedulealistofdrawingsandaDescriptiveSpecificationStreetwithrelevant€xtractfromT.N.B.P. Itco
a! may otherwise be applicable-vide alw paragraph 1 of Dire.ctions to parties tendering.

(2) The tenderer should affix his signature at tbe end of each page of his tender and otber documents attached tboreto. Tbe acctp'ing
rutbrtity shc.rlC .similarly a6x his signatule to the accepted tendcr.

-

CONDITIONS.

fho Erccutirc Engineer/Subdivisional Offier of the Division/
Subdivision, Public Works Dopartment having jurisdiction for the
time boing over tho work. Heroafter called the ExecutiveEngineer/
Subdivisional Offioor or a Subordinate Ofrcer deputed by him shall
within a period of two months from the date of acceptanoe of thc
agreemont by the compotent authority give to the contractor full and
crmpleto pr.rticularsofthe work to be done hcreunder and within
like pcriod permit the contractor and bis workmen free access to
thc sito on which the work is to be execured. On roceiving such
plrticulars and pormissions, tho contractors shall forthwith start the
work and shal I carry on sami: wi th duo dol i gcnce and al I work execuled
tobe dono ina workrnon-like manner. Tho docision of thc Executive
Engineer/SubDivisional Officer or any officer of the Public Works
Dopartment of the Government of TamilNadudulyauthorized in
this bohalf by such Executirre Engineer/Sub-divisional Officer as to
tho ratc of progross and the quality of work or materials shall be
final. The contractor shall have the right to cancel the contract
and obtain refund of his earnest money if such particulars and/or the
pormisslon are not girren within thesaid period of two months.

2. The following clauses of the Standard Preliminary Specification
nf tho Tamil Nadu Building Practice only subject to the modification
rnted below shall apply to this agreement. (N.8.-In cases where
the aooeptancc ofthistonderjo within the powers ofthe Sub-divisonal
Officor incharge oftho work, and whero he has accordingly accepted
this teoder, he shall exorcise such functions as are delegated to the
Executive Engincer in tho relevant clauses ofthe Standard Preliminary
Spocifications applicable to this agreement).

General Conditions of contruct.

Sectton l.-All clauses, €xoept that, in clauses 2 and, 3 wt^er c I Le
Goneral Conditions of Contract is mentioned, the reference shall t c
only to such clauses of ths General Conditions ofcontractas are
horein raade applicable to this agrcrcment.

Section C.-Al I clauses oxcept I4.2.

Section D.-All clauses except that clause 26.1 in place of the
words, .. within six months from tho complotion of ", read ,,before
finat payrnont tltr ".

Section E.-All clauses ox@pt that in clause 33.1 tbo word .. which
occurring between the words .'progress" and ..in" in the first sentenee
shall bo doletod as also tho coneluding portion of that sontenoe
boginning from "will". Tho following bo substituted for the
prclcot claueo 39.1.

.. The dopartmontal offiocr in-chargo of tho work shall bo res-
pousible for the correct setting out of all works but the piece-worker
shall provido at his own cost All labour, materials and staff requircd
Ior so doing ".

Section F.-AUcalusos.

Sectlon G.-All clausos oxcopt clauso 53.

Section f.-J.-Clausos 60 to 63 inclusivc of socond subparagraph
ofclause 64, clausos 66,67 and 68.

1. Thc guaatity of works excoutod shall b. measured and paymonts
nadc orCirlrily monthly. On the completioa of the wrrk or thc
tcrmiaatioD of this agrecEent, final mcasurements will be made
and the account adjustcd accordingty.

4. The Exccutivo Engineor/Sub.divisioaal Oftocr or any offcer
of tho Public Works Dopartment of tho Government of Tamit Nadu
duly authorized in the behalf by such Ex€cutivo Engincer/Sub-
divisional Officer may put an end of this agroement at his option at
anytimeand, inthecaseof badworkor material actionsha.ll bc taten
as provi ded in clause 25. 3 General Conditions of Conrract. lilore-If
action is taken as provided inthelastsubparagraphof clause25.j,
General Conditions of Contract, tho pieoe-worker's agreement t6
the roduoed ratos shall be takooin writing.)

5. Such Bxecutivo Bnginoor/Sub.divisional Officer or any such
offioor so authroizod as aforesaid may fine the pieceworkers not less
that Rs. 10 and not morethan 5 p€r oent ofthe value of complotod
work, for slow progress of work provided however that any au. hority
higher than that of Executivo Enginoer/Subdivisional Offioer mEr
in his absolute dlscretion waivc or modify any fine imposed by the
Executive Engineer/Subdivisional Officer under the prov is is1 s by
this clause.

6. Any unforcsoen additional work that may become neccssaty
and is accordingly carriod out under this agroement un(:or prolrer
written ordors shal I bs moasured and valued by t he Exocur ive Engi neor/
Sub.divisional Officor or his representativos at the rates containd in
the piec+worker's original schedule and if these ratcs do not apply,
than prior to execution of tho additional work a rate for such wort
shall ordinarily be agreed upon and onterod in a supplemental
schedule and signed by both the pieeworkor and the accepting
authority. If it is not possiblo to arrive at such an agreemcnt 1[en
the piece-worker shall be paid accordingtothocost of labour emplo-
yed and materials used to which wilt be added l0 per cent to cover
thopioce'workor's profit on the said work oo his dolivery ofthe necos-
sary vouchers to tho Executivo Enginoor/Sub-divisional Offcer.

7. TheBarnest Moncy d$ositod by the selcc,ed piece,
worker shall be retainedas securit . depositfor the due
uflfilment of the agroement. After workhas boen carried
out bythepieoe-worker tothe extont oftwentytimesthevalu
of t h i s sectuit y dcposit, a deduct ion of 5 per cent of t he val ue of furthor
work done by him shall bo made for purpose of additlonal se+urity
from each intcrme liato bill to'be paid to him unitl the complotion
of tho work. Sucb deposits atrd or doduction or any portion theroo

a)'

t

i
i
I
I
{
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rrla, at tho Jiscretion of tho Exocutivo Bnginoer/Sub<irv:stonai Ofioor
bo forfoitod on fa:lure or tror- fulfilmont by the pieeworker of any
ofthc tho abovo crldition. Any authority higher than the one who
ordorod a forfoituro undor tho provisions of the clause, may in his
lbsoluto discrotioa waive ,;r modify tho forfeiture so loviod.

Date:

ITitnoss :

Signature of the party mating the londor

Rosidene.

Accopted by mo on behalf ofthe Governor of
TamilNadu.

/Yore.-While acoopting tho agroment tho acoepting authority
rhruld spocify on tho first pago of this document tho numbor of
Dagos in tho agroomont and ths numbor of itoms in tlre schcdulo. A
lino should also bs drawn undor th6 last item in tho schodule.,

fredontinatlon,

(1)

5, Izngtlt-

Kilomotro
Motro
Centimetre.
Millimclre.
Micron

6. Area-

Squaro kilcmelre
Squaro metre
Square centimetre
Square millimetre

Value ln terms of
Unils.

Q)

Abbrevlarb.

(3)

kmz , or sq. krr.
m2 or sq. m.
cml or sg. cm r
mm8 or Sq. m6, *'

,1,000 m. km.
lm. m.
I cm. cm
lmm. rnm
l/l ,000, rrm. or urrr.

l0 (-)r mm.

1,0co,000 m2
lml
I cmsz

I mm9

APPENDJX \T_A,

ST.c,NDARD ABBREVTATToNS RoR METRIc UMTS.

l. Dccinpl multiples and sub-multlples.

Frcfix.
l/alue ln
terms of

units.

tBoth these abbreviations are coroct, but tho first sct sheuld pre-
ferably be used. Tho formor abbreviation is usocl more commor ly
intornationally than the latter.

Rl le s for Ab breve t ion c

1. Do r,ot makc any changesucb as additionof .. S "to indicatr
plural tv (e.9.) wrile I kg. 10 kg.,2Og.,l0 t., 20 ml,. 27 l. 165 km.,
100 cmr, 66 kmt.

2. Do r,ot capitaliso ttre abbreviations. For example, do not wrilc.
I Kg. 2 Kg.20Mm.,50Mm. Tho right way to write is I tg.,
20 mm. J0 mm., etc.

3. Dg n<: t usG any other abSreviations except those given above.

APPENDIX V.B

UNrrs or MnesunEMENT.

These are in most casesdefined inthe relevant standard spccil
c .rion. The following units will usually apply:-

Serlal number and descriptlon of item ol work . Unlt,

(r) (2)

l. Earth work excavation . . m8

2. Rock excavation (lvfeasured in the s<ilid hfore
removal)'-

(i) Unless by blasting . . m6

(ii)ifbvblasting .. .. m3

3. Excavation-

?

Kilo
Centi.
Milli.
Micro

2. welg,\ts.-

Denominalion.

(l)

Tonne.

Qrrintal.
Kihrgram
Gram.
Milligram
Carat. . ^

3. Capacity.-

Kitclitre
Litrc
N{illilitre

4. Velum-

C\rbic metre " "

CubicCentimtro .

Cubic Milliuetrt..

Abbreviatlon.

(2) (3)

1,000 k
0.01 (10-2) c

0.001 (10-8) m
0.000001(rH) P

(1)

kl.
I

ml,

m

lr,

ur,1

El
clnE

EE,

Yalue.

(2)

t000 kg.
100 kg.
1 ke.
1g.
I mg.

200 mg.

1,0c01
ir

I ml.

Abbreviatior.

(3)

t
q

kg.
g.

mg.

c

mt or cu.m.t
CmE Or CU.C(I/I,

pplgrO:rtnma

(i) Extra lead over the initial lcad (l) Part
thereof.

(ii) Extra lift over the initlal tift (ll) part
thereof.

4. ltfne of foundation witb sand

m8 or

5. rlarn gorcr?lt
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St ri-l nunber arui dexrip:ion of item worlg

(;)
6. Ver,icaljoint..

7. Brick and stone malonry . .

8. Oit stone (i)
(ii)

9. Damp Proof course . .

t0. Filling in basement with --
(i) Sand
(ii) Earth . .

I l. Floons and Floor finishes

12. Cernent ccncrete for R.C,C.

13. R.C.C. Jali

14. R.C.C. Sunshades, Chajjes, Boxing, etc.

15. Brick corni@s, strlng course, etc.-
(i) m2 if measured sguare over projection
(ii) m, if measured linrearly

16. Cut stone band and other cornices

17. Carved cut stone ornaments

Unit

By the piece.

(2)

Tonnd

Quiotal.

mr

ma

ml

m8

Eacb

m8

ms

m

Eacb

m8

Serlal wtmber and desulplion of ltem work. Uatt

(2) (l)

21. Nlild steel joints and other steel and iron work (i)
(ri)

22. Trellis work .

23, P ainting and varnishiog

24. Brick partitiotr . .

25. A. C. Sheet partition and weldmesh screens

26. Built in cuFboards and shelves (D
(i i)

27. Roofs and Roof finishes

28. Expansion joints in floors and roofs

29. Gates and rolling shutters (D
(ii)

30. Iron bars and grill works for windows and rrenti-
la':or heads.-

n8

m8

mt
68

ml

a18

68

62

m8

m2

m

18. Plastering, .Pointing, white and colour washing, q12
distempering, etc.

19. Woodwork .. m8

20. DootsandWindows-
(i) For frames
(i) For shutters

466-3A-47

(i)
(ii)

31. Hand rails

32. Wellsinking-
(a) for open ex@vation .. . . rtr

$) I m depth fot sinling in q ater

Carriage of materials. - Vide rcler,arrt olause in Genqgr oonditrons
of contract. --

33. Form work for R.GG itemr . . mI,

34. Fabrication of steel reidorcemeot for R.C.C. worts euinral

Erdr
6t

l!

\

58
m2

i

I

I

:-i ,-

a
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i'"-!:- APPENDIX Vt
',,i.,
tr., PRESUMMVE SATS BEAEING CAPA(rI.
i.
i

" 
PTesumpltvc* sale:.:, ri.+ scrloiswfier and tyws of Rocks and solls. ba;w Rcnu*s,

cdpacity'
ii .' in gs.lcmz..1- :-' (l) o) (3)fra, (l)

:,, ''. (r) Roc&s.-
.:.:1: I Rocks (hard) without lamination and defects, etc.. grinite,traps and dionite. 33

1i. 2 Laminated rocks, etc., sand stone andlime stone in sound condition . . 16'5

j. 3 Rosidual deposits oi shattered and broken bedrock aod hardsLcl:, cemented 9'0
, -l . mtterials.

:a 4 soft rock 4'5

: (b\ No*Coheslve soils-
l"t 5 Gravel,sand andgravel, compact andofferinghigh resistancetopenetration 4'5 See Note l.
: ": when €xcavated bY tools.
t' _

::-. 6 Coarse sand, compact and dry . . i. 4.5 Dry means that the ground water level is at
d depth not less thanthe width of founda

i.., tion belowthebaseofthefoundation.

It , 7 Medium sand, compact and dry 2'5

i , 8 Fine sand, silt (drv lumps easily pulverized by the frngers) ' ' 1'5

::-, 9 t oose gravel or sand gravel mixture; lcrse coarse to medium sand. dry . . 2'5 See Note l .

'1. l0 Fine saod, loose and dry l'o

(c) Cohesive soils-
l1 Soft shale, hard or stiffclay in deep bed' dry is susceptible to long t.rm con-

settlernent.
4'5 This ground

solidation

2.5

1.5

12 Medium clay, readilyindented with a thunb nail

13 Moistclay pnd sand clay mixture which cao be indeeted wiih strong thumb
pre$lurc.

14 lbft clay indented wittrmoderate thumb pressure

15 Vory soft clay which can be penetrated several centimetres with the thumb.

16 Btack cotton soil or other shrinkable or expansive clay in dry conditionr
(50 Per oent saturatioo).

(O Peot-

17 Pat

(c') Made trygruund-
18 Fills or made uP ground

Nom (l) --Compactness or looseoess of non cohesive materials

Day b determined by driving a wooden picket of dimensions 5 cm'
x 5 cE. x 70 cm. with a sharp point. The picket sball be pushed

vcrtically into the soil by the full weight of a person aod if the penet-

ration of thc picket exceeds 20 cm. the loose state shall be assumpd

to oxist.

1.0

6'5

See Note (2) to br determined after inv6sti-
gation.

Soe Notes (2) and (3) To be determined after
investigation.

Sce Notes (1) aod (4) to be detrmined after
investiEation.

Nom (4)-The strenglh of made-up gEcund depep6s on the
oaturc of the material, its delrt[r and age and the mctho{g use6
for consolidating it.

Norr (SFThe presu[ptive safe b€aring values may be increased

by an amount eQual to ureight of the material (virgin s6;9Lo*6
from above the bearing tevet that is the base of the foundation.

Nors (6) -For non-cohesive soils, the presumptive safe bearing
value shall be reduoed by 50 per oent if the water table is above or
near the bearing surface of the scil. If the water table is below thc
bearing surfae of the soil at a distance at least equal to the width of
the foundation, so such reduction shall apply. Fcr intermediatc-
depths of the water table, proportional reduction of the presumptivc
safe bearing valuqmay be made.

(Extract of Table 2 in Par Vl-Structural Ccslgo-Scciion 2.
Fornilation in National Buildiag Code.)

,l:J

Nom(2FNo generalized rmlues for presumptive safe bearing
capocity can be given for t hese types of soils. [n such areas adequate

eite invetigption shall be caried out and expert advioe shall be

rcught.

Nom (3Flfeat may occtu in a rrery soft spongy oondition or may

be quite fum and compact. While ultimate bearing capacity m;y
bc high in the oomFact cases very large oousolidation setllemer I
o6c 4cven uoder snall pressures and the move,meats ontinue for

dccqlc!'

.,.r..-"ay * .,, - l. -:r .-'j: t, :."
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Basrc coMpnrsslvB sm.Ess ron Mesoxnv MEMBBRS ^AT AND ArI?R TItr irArED TrMEs.

Mix (Parts by volame),
fctlielrll;,ber aM

&*rfrtlon of mortar,

(l)

Cem* ..

Cement . .

Cement-lime

CementJime

Cement . .

Lime Pozzolana mixture

Grmenhline

Ilydraulic lime

Lime Pozzolana ..

Lime

Sarial number and
desaiptlon ol mortas

(l)<ont.

Oement .r

Coent .i
C.eneot-lime '.
Cement-lime

Cement .. .:
Lime Pozzolana mixturE

Cement-lime

Hydrauficlime .,

Lime Pozzolana ..
Limc

Ilardenhg
time after
completbn
ofwo k

(see rute 7).

a>

7

t1

t4

(o

3

4l

6

(5)(2)

t4

t4

t4

2E

e1
I6l
I

r'5 )
12,l
2J
3

I

350

(15)

25.O

2t.o

19.0

9-57.O

9.0

9.0

6.5

8.0

8.0

6.0

7.0

7.0

5.5

Cemenl Lime
note .

(see
5).

Lime Pozzolana
Mixture

(gee aote 6).

(4)

140

(l l)

12.5

ll.5
I1.0

Pozzolona. Sand.

l.

2.

3.

4.

5.

6.

7.

8.

,.
10.

I

1

(3)

GIC'

lc'
lc
2B

3BorC

IA
lc
IB

Easic slress in kgilgmi conespondfug ,o masonry units with
crushhg strength (ke. I imz).

l.
2'

3.

4.

5.

6.

7.

8.

9,

10.

l> s.s

J
2.5

35

(8)

3.5

3.5

3.5

70

(e)

7.0

7.0

7.0

105

o0)

10.5

10.0

10.0

t75

(12)

14.5

13.0

12.0

210

(13)

r6.5

14.5

13.0

!Eo

(1 4)

2l.o

17.5

16.0

440

o6)

30.5

25

22

l98.5 10.0 il.o t2.o 14.5 16.5

10.0 t2.o 14.0 !6

2.5 10.0 t2.o 14.0 t6

2.s 7.s 8.5
Note I t This table is valid for slenderness ratio 6 and the loading with zero eccentricity.
Note 2 : Lincer interpclation is permissible for units whose crushing strength are intermediate tretween tloe given in the table.
Notc 3 : tt is advisable to use plasticizers for cement mortars io order to improve properties of mortar, such as flow and water rete,tivit ,Pk sticizers shculd be used, acccrding to rnanufac-turer's instructions.
Note 4 z Masonry cement mortars are also advisable and shall be used according to manufacturer.s instructions. The mix proportionolmasonry cement, sand shall be such as to give comparable mortar crusing strengths with the cement : Iime : sand Eortarof the particular grade.
Note 5 : Liqe classiflcation (Class A, B and C) and building lime shat I conform to accepted standards [VI4(2)].Note 6 i For mcrtar under sl. No. 6 time pozzolana mixture shall be of grade LP .t0 conforming to adpted sta.darcs .Iw.4<2)1.
't{ote 7 : These perrods should be increased by the full amount of any time during which theairiemperature rcrnains below 4.5t plrn halltheamount of any tine during which the temperature is between 4.5o c and l0o c.. The inclusion of lime iq ceuent mortar is optional.

IErtrac fron N.B. Code-Part YI Structurat Design-Section (4)-Masonry-Table,t-page vl+14)l
46G3A-47A

1,

)

5.5

5.0

5.0

4.0

I

\
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g;,. WElosTJ oB (olsrnucrtoN MATBnIAIJ ^--^-. a^-^t;.; Dt^i*F-.:" Wetght, 3' Cement Conq'ta' Plaln-

r'e'ot-" ln\ Aeralea 760.r: . ,._ ^-t at (4) Aerated
4t- " ke. per nt i;] it"t-ffi. with treavy u*"r*, 1600 to te2o
tr; . f. ,|lc* Maonry'- ("j N."fioes with light aggreg?.te . . 880 to 1280

l;. (a) Coonon burnt cl4y bricks l92o iO wt,u burnt clay i.ggregr.te t76o to 2160
l:--" - (D) BnBineering bricks 24OO (e) With expanded clay aggregate .. 960- to 1680

il. (e Glaze.d bricks 2080 (, Withclinkeraggr€sate " 1280 to 1760

?r, ro n".,.0 u,i"t. 2240 3] $[1ffiffifl!3i'i1""'n"i .560 

to rr20

natural stone aggregate. 2240to V4A0

2. Stonc Mawnry-
(o) Cast

(6) Dty rubble

(c) Granite ashler

(d) Granite rubble

(a) I-ims stone ashler

(/) Marblo dressed

fir) Sand stone

Loading
class

Number.
fipes of floors.

2300

2080

2640

?AOO

2560

2700

2240

APPENDIX IX.

Lrvs rolos oN rl{roRs.

640 to 1680

960 to 1840

2310 to 2470

2370 to 2530

2560 to 2720

Alternative minimum
live load.

Subrect to a minimum total load of 2'5 times
the values in Col.4 for any given slab
panel and 6 times the values in Col, 4
for any given beam.

(i) With sand dust
(j) With foamed slag 6gg1sga1s

4. Cdment Concrete, Reinforcid-
With st;nd and gravel or crushed

64fural stone aggregate:-
With lo/o steel
with 2% steel

With 5olo steel

Jvore.-For unit weights of other ma.terials the above I.S.
shallapply. (Extractfroml.S. 19ll-1967 Schedule of Unit

weights-of iluildinS Mr.terials.)

d

Sqtal
nwn-
ber.

(t)

live loads
per kglmz
of floor.

Minimum

area.

(4)

2wI

a)
200

250

300

400

500

700

(3)

Flocrs in dwelling houses, tenements, hospital wards' bed'
rooms and private sittiirg rooms iir hostel and dormi-
tories.

Oflce flocrs other than entrance halls, floors of li8h:
workrooms.

Floors of banking halls, ofrce entrance halls and reading
roolns.

ShoD floors used for the display and sale of merchandise,
floorsofworkroomsgenerally, floors of class rooms
in schools, floors oi places-of assembly with fixed
seating, 

- 
restaurants, circulations space in

machinery halls power stations, etc., where not occu-
pied by plant or equivalent.

This total load shall be assumsd uniformlv
distributed on the entire area of the sla[
panelorthe entire lengthof the beam.

]

2

3

4 400

250-
400t

300

5005 Floors of warehouses, workshops, factories and other
buildings or parts of buildingsof similar category for
licht waicht loads. ofroe floors for storage and filing
pirposesind floorb of plaes of assembly without fixed
iecttion, public rooms in hotels, danoe halls, waiting
halls, etc.

Floora of warthouses, workshops,
buildines or parts of buildinSp of
medium weight loads.

7506

7

factories and other
similar category for

1000 Floore of warehouses, workshops, fac-tories and other
buildings or trdrts of buildingsof similarcategory for
heaw weipht loads. floors of book stores and libraries,
rood andiavement lifts over basement projecting
uoder the public footpath.

1000



173

APPENDIX IX.-CONT,
Ltvg r"onos ott FLo)Rs-cot,

Sqial
s-atnber.

I-oading
class
No.

(2)

$arage Floors used for garage
light. tonnes gross weight-

Slabs

i

BePms

Ttpes offloors.

(3)

for vehicles not exceeding 2.5

Alternative minimum lite
load.

Subject to a maximum of one and a half
times maximum wheel load but not less

than 900 kg. ccnsidered to be disttibuted
over 75 cm square.

So-bjqt to a minimum oi l30kg. conoeutrateo
load at the unsupp( rted end of each steo
for stairs qrnstructed out of structura6
iudependent cantilever steps.

lvlinimum
live loads

per kglmz
oJ'floore
area.

(5)(4)(l)

250

1

400 The wcrst c;mbination of actual wheel
loads whichever is greater.

9

l0 Stairs.

Qlgage
hs&vy.

Floors used for garages for vehicles not exceeding 4 tonnes
gross weight.

Stairs, landings and corridors for lass 200 loadine but
nor liable to over crowding

Stairs,- laqdings and corridors for class 200 loadin8
but liablc to overloadings and for alt otter ilasses.

750

300

s00

')

I

I
)

11 Balcony Balconies not liable to over crowding-
For Class 200 loading .

For all other classes
Balconies liable to overcrowing

rThe lower value of 250 Kg./mt should be taken where separate
storage facilities are provided and the higher va[ue of 400 Kg./m,
should be taken where such provisions arelacking.

NorB 1: A reference to a "floor" includes a referonce to any part
of that floor and a reference to "slabs" includes boarding ofbeams
or ribs spaced not further apart than one metre between c€ntres
and a reference to "beams" means all other beams and ribs.

Norr 2: Under loading Class No. 250, the reference to light work-
rooms envisages room in which some light machines (for example,
sewing machines used by milliners or tailors) are operated without any
central power driven unit, that is, the machinos are independently
operated,oither by haud or by small motors. Under loading class

No.400,the roference to "dark rooms", generally envisages the instal-
lation of machines operated with a central power driven unit, with
the individual machines being belt driven.

Nors 3: "Fixerl seating"implies that the removal of the seating

and tho use of the space for other purposes is improbablo. The maxi.
mum likely load in this case is thergfore, closely controllod.

Nore 4: The loading in worlshops, warehouses and factories
varies considerably and so threp loadings under torrns "light'
..1aediuol" and "heavy" are introduced inorder to allow for more

economical designs but the terms have no special meaning in
themselvesotherthanthelive loadfor which the relevant floor is
designed. It is bowever, important particular in the case of heavy
vrcight loads,to assess the atual loads to ensure that they are not in
excess of 1,000 Kg./mr incaseswheretheyare in excess the design
shall be based on the actual loading.

NmB 5 : Theloadclassificationofstairs, corridors, balconies and
landings provide for the fact that these often serve several
occupancies and are used for transporting tho furniture and goods.

(Extract from Table l-Part VI Structural Design-Section l-
Ioads of N.B.C.)

Dead loud.

Assessmetrt of dead load t 'Ihe dead load in a building shall
comprise the weight of all walls, partitions,floors and roofs and shall
rnclude the weight of all other permanent constructions ln the build-
lnEp and shall conform to good practice. Where pqsitioning of parti-
tions are not decided, a uniformly distributed load of one third
of wegiht of partition subject to a minimum of 100 kg./ms in case of
office floors rr,ay be assumed.

(Extrsct of Clause 2.t-Part Vl-structufal design-
Section l-Loads in N.B.C.-Table l.)

200
500
500

\

.;A-ir :7.;],1:. ,'

7

a

8

l
I
I
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APPENDIX X.
)

LrvB [.oADs ox Roor,

Live load measwcd on
Pl4r.

a)

Minimum live lood measwed
on plan.

(3)

Serial number and
type of rcsf.

(l)
I Flat sloping or curved roof with slopc

upto and including l0 degrees-
(a) Access pr.rvided

(b) Access trot provided except for 75 Kg./cml
maintenaoe.

2 Slop'ng rr:f w;th slope groater than l0
degroes.

150 Kg./cm 375 Kg. uniformly distributed over any spaD

of one metre width of the roof slab and
900 kg. uniformly distributed over the
span in the case of all beams.

190 Kg. uniformly distribued over any span
of one metre width of the roof slabs and

450 Kg. uoiformly distributed over the
span in the case of beams.

Subject to a minimum of 40Kg./mr.(a) For rrcf me^nbranc, sheets or purlins-
75 kg./mmr less 2 kg./m, for every degree
increase in slope over l0 degrees.

3 Curved roofs with slope are sprinBing
gr€ater than l0 degrees.

(b) For membraoe supporting theroofmembrane
and roof purlins, such as trusses, beams,
girders, etc,2l3 of load in (a).

(c) Lcads in (a) and (b) do not ioclude loads
due to !nro% rain, dust collection, etc. and
the effects ofsuch load shaU be appropria-
tely considered.

(75-345r') Kg./mt Subject to a minimum ot rt() Kg./mr.

Where r:i/l
i-the height of the higbest point of the

structure.
aod

l-Chord width of theroofifsimpty curved
and shorter ofthe two sides aod doubly

. curved.

{om.-For special type of roofs with highly permeable aoC absorbent materials, the cootiogenqy of roof oaterial increasiag in wcight duo
to abscrptico of mristure shall be provided for.

( :r,trast fron Tablo 2-Part l-Struclural Design-Sectioa l-Loadr of N.B.C.)

e

p
(z>

Vher. p-
I
J:

ild
(1)

ri

)

t0

lr
t2

l3

t4

l5

r6

APPENDIX_XI.

(a) [lnit sale srtess Jor tlmber h compressbn.

Formula P .. 56'254'98lld.
p:rmrssible stress in kg. per sq. cm. lld
lcngth io cm. (l)
lc.rqt dimensioo in cm. 26

plldp2T
(2) (l) Q) 28

48-41 l7 39.59 29

t7-43 l8 18.61 30

46-45 19 37-63 3l

4s.47 20 16.65 i2

+1'49 21 1r'67 33

13.51 22 J{.69 i.i

{f.53 23 J3.7r l5

11.55 24 32.13 3r

ll)57 25 31.75 37

30-77

29.79

28.81

27.83

26.85

u-87

24.89

23-91

zz.ri

21.95

2 )'Y;

t9.29

ad
(l)
l8

39

0
4l

a
43

4i

45

64

47

48

p
t2t
t9.ol

18.03

17.05

16.07

I5.09

l4.ll
r 3.13

12.15

11.17

l0 19

92t

: - ""'r

a



Serial
number

375

(b) fufe Permissible Loads on Posts oJ'Standard Dimensions.

Section oJ posts.
Net area taken for

calculations.
Safe loads in Kg

kngth of post (tneasured to np of bressummer)-

(r) (2>

I lOrI0 cm, . .

2 l2'5x12.5 crla,.

3 15r15-cm

(3)

81.25 sq. crn.

135.94 sq. cm.

198.44 sq. cm.

t.5 a.
(4)

3,375.94

6,M7.97

9,2t7.54

2m.

(5)

2,977.81

5,515.09

8,568.64

2.5 m.

(o

2,579.69

4,992,20

7,919.74

3m.

Q)

2,191.56

4,449.32

7,272.83

3.5 m.

(8)

tJ83.4

3,9t6.41

6,623.93

4m.

(e

I,385.3t

3,383 -55

5,t76.03

. AppENDIX-XII (a).

TABTFq FoR BEsr INDTAN TEAKwooD wkERE DESIGN tsl BAsED oN ALtowABLE DEFrEcrtoN,

Drsr*ntrrso sAFE Lo.{,D r}r Ko. FoR TTMBER cLAss II (Srmrxnss-DErr..EcrroN I /4g0xSpAN),

\ (i) Slilfoess formula (ends strpported) : W (including weight of beam):6.152 66r

Whoro W is in Kg., h and. dincm and I, in motre. Ls

Serial Stundard Scantlings
tumber. brd

Clear qnn in melrc.

'a

(1) (21

)x/.)

5x10.0

5x12.5

5x15.0

6.2x15

6,2x17.5

6.2x20

7.5110

7.SxD"5

7.5x15

I

(3)

321

760

1,494

2,565

3,191

5,051

7,539

r,l4{)

2,227

3,848

1.5

(4)

t43

ira
660

I,140

1,414

2,245

3,35 I

507

990

1,710

2

(5)

80

190

371

ill
795

1,263

1,885

285

557

962

2.5

(o

5l

t22

23s

410

509

808

l,2W

182

356

6t6

3

(7)

36

84

165

285

353

561

83E

127

247

428

3.5

(8)

27

62

t2l
209

260

412

615

93

r82

314

4

(e)

20

48

93

160

199

316

47t

7t

r39

2N

4.5

(10)

l6

38

73

127

157

249

372

56

110

190

5

(ltr

l3

30

59

103

tn
202

302

6
89

t54

I
a

3

4

5

6

7

8

9

10

.{: I

',..{
.i i..

.j

, 
' '.:I
J'f

,"".i;

, 41

,.;-E

':t"l'

.,5'rl

l



Serial
number.

(r)

ll
t2

13.

l4

l5

t6

17

18

t9

20

2l

22

23

24

25

26

Serial
aumfur.

(.)

I
a

3

4

5

6

7

8

9
-to

!r

IZ

l3

14

l5

te

iql

cleat sPan lil metfe.

7,5x17.5 ..

X.5x2O

7.5x22.5 ..

10x12.5

10x15

10x17.5

10x20

l0x22.5 ..

10x25

12.5x17.5

12.5x2O

12.5x22.5

12.5x25

15x20

15x22.5 ..

15x50

6,110

9,120

12,gg5

2.969

5,130

9,146

12,160

17,314

23Jso

10,1 83

15,200

21,@2

29,688

18,240

25,971

2,85,000

2,715

4,053

5,77t

l,3lg

2,280

3,621

5,M
7,695

10,556

aisze

6,756

g,619

11,194

8,107

I 1,543

1,26,667

1,529

2,290

3,246

742

I,293

2,037

3,040

4,329

5,939

2,546

3,800

5,411

7,422

4,560

6,493

71,250

(s)

2N

475

928

1,603

l,9gg

3,157

4,7t2

713

1,392

2,405

35e
5,?00

8,1' 6

1,955

3,206

5,091

7,600

2.5

(6)

978

1,459

2,079

475

821

1,303

1,946

2,770

3,900

1,629

2,432

3,K3

i J50

2,918

4,155

45,600

(7)

679

1,013

l,M3

330

570

905

1,351

.1,924

2,639

1,1 31

1,689

2,&5

3,299

2,027

2,886

21,67

3.5

(8)

499

7M

1,060

242

419

66s

993

1,413

l,g3g

831

1,241

1,767

2,43

1,489

2,120

23,265

382

570

812

186

321

509

7@

1,092

1,494

636

950

I,353

1,955

1,140

1,623

17,813

302

450

641

147

253

&2

600

855

1,173

503

7sl

1,069

1,46

901

1,293

14,074

2U

36s

519

It9

205

326

485

693

sso

&7

608

865

l,lgg

730

1,039

It,400

Standard Scantlings
bxd
(2)

I 1.5 2

(4) (5)

3 4

(j) (e) rl0) (r8,

,

(ii) Stiffness f<rrmula (onds partly firod) : W (including neight of beam) 0.38 pd8

t.r

Wrere W is in Kg., b anid d in cm. and L in n',otres

Standard
scauling."
Cm. Ctn.
bxd.

Q)

x 7.5

x10

x l2'5 ..

x15

x15

x 17.5 .

x20
x10

x 12.5 ..

x15

x 17.5 ..

x20
x '22.5 ..

x 12.5 .

x15

x 17.5

)20

Clear qnn in mette.

1.0 1.5 2.0 ?.{ 3.0 3.5 4.0 4.5

5

5

5

5

6.2

6.2

6.2

7.5

7.5

7.5

7.5

t.J

7.5

t0

10

l0

lCI

(3)

802

1,900

3,711

6,413

7,952

12,47

19,848

2,950

5,566

9,619

15,274

22,800

32,+63

7,422

12,825

20,366

30,400

(4)

3s6

9U

l,@9

2,850

3,534

5,501

8,377

1,267

2,474

4,275

6,799

10,r33

14,428

3,299

5,700

9,051

t 3,51I

(o

128

304

s94

1,026

1,272

2,020

3,016

456

891

1,539

2,44+

3,@8

5,194

I,1 88

2,052

3,e59

4,964

a
89

211

412

713

884

1,403

2,094

317

618

1,069

1,697

2,533

3,607

82s

1,425

2,263

3,379

(8)

65

I55

303

523

ilg
1,03I

1,539

233

454

785

1,247

I,861

2,650

606

1,047

t,663

2,48L

(e)

50

fi9
232

401

497

789

1,129

178

348

601

955

1,425

2,029

464

802

1,273

1.900

o0)

fi
91

183

3t7

393

621

9il
I4I

275

475

754

I,t26

l,oor

367

633

l,(x)6

l,tet

t ;" A=Tj P' :' .-'' : irE?jE1E. ry;5--,4gyq1r';i!E F..I'I' -f.aq..rF

376

5
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Standard santllrrgs
cm. x cm.
bxd

(2)

1.0

(3)

43,284

59,3i15

25,457

3E,000

54,105

74,219

45,600

il,927

7,12,500

1;5

(4) :

lg,23g

96,389

tl.3l4

16,8E9

*w
e2986

fr,267

28,856

3,161667

377

a.o

(5)

10,821

14,844

6$A

9,500'

13,536

18,555

11,469

1o,232

tJ8,l25

4.5

(6)

6,y26

P,5oo

4,(tr|3

.5880

: 6,657

11,875

?,296

10,388

1,14,(p0

' 3.0

0,
4,809

6,597

2,829

4222

6,012

8,?A7

5,067

7,216

79,167

3.5

(8)

3,533

4,U7

2,W8

3,102

4,417

6,056

3J22

5,300

58,163

4.0

(e)

2JA5

3;nt

1,591

2,375

3,382

4,6?9

2,850

4,058

4,531

3,206

380

47r

ill

528

Clear slans ln mete.

I

l8

t9

1g
2l

72

29

1A

d5

26

: -- r 
---r! -r-.-N,*.-ofiffiHslTiHXH,1r,H,Sti$l1r:T,3";$;li1;f"8,',i.ff$':ff'J,filltHi,H'*['&.J,"$,i]t$?f,'tf;T

oui air spqceslbinding dalls boing usid owr tho onds.

I

l

ApPENDIX XII (6).

rfrb for bcst lrrdlo, *alcwd wfure desfu ls based on al[owable strengrl. Distributed Safe load in kg. for timber class III GtrTSil).. ,,::+

(i) Strength formulq (onds suppoilort) :- W (including weight of beam):l '52 x bdl where w is itr kg', b and d in co' and L ia meEe-

z

Starrddtd scaalllngs
cm. x cm.

bxd
(1)

5 x7'5
t x l0'0

5 x 12'5

5 x 15.0

6.2 x t5'0

6.2 x l7'5

6.? x 20'0

Clcar la nuta.

1.0

(2)

a8
760

1,188

1rl0
2,12d

2,886

3:170

1,140

rJ8r

2,565

3,191

4,5@

5J7t

2,375

'g,AO

{,655

6.0u,

?,695

9,500

1.5

(3) -

285

.5W

792

I,lr[()

r.At4

t.y24

\st1
7@

l,lgg

LJIO

2,328

3,(Xo

3,848

1,583

2,2W

3.103

4,053

5,130

.333

2'O

(4)

2t4

380

stB

855

l,060

1,443

1,885

fto
891

1,293

1,146

2,280

2,886

I,188

lJlo
2,128

3,(NO

3,E [8

4J50

2.5

(5)

t7t

3U

47s

684

848

l l54

1,5(B

, 456

,723

1,026

t3n
1,8?A

23s9

950

1368

t,E6il

2,19

3drg

3,Eq)

3'0

ro
t43

253

396

570

7Vt

962

1,257

380

594

855

t;a
1,52O

l,9U

7y2

t,1t()

1,552

2,Vn

2,56

3,l67

3.5

o)
122'

2t7

339

489

606

. 825

\a77

326

509

733

998

l,3(xl

1,6{9

fl9
m

l,3Eo

tJ37

\tee
?,Jtt

4.0

(8)

tw
190

2n
..

08.

530

722

%2

285

445

at
873

l,l{o
1,43

59't

855

t116/-

1,90

rg2A,

2,375

838

25'

3e6

570

,176

1,013

1,28a

71t x 10.0

7,5 x l2'5

s5. 'x 15.0

7.5,'x l7'5

?t x 20O

75 x l2'5

H)., -,X 12'5

t0 x 15.0

10. x 17.5

l0 x 20'0

10 x 22.5

l0 x25
,l
"i

i;.:- i l -.,-a ,, :'1r " -t-lr
rt. -.1

1.i o''I; ,:' r l l ''L;1. 
-

l!,{.1..- 4..r. .i.i= .-* 'ii:'J-.

&ert.{-u.L-.*rJ,:i# iil :-

1,08{

--rr

lO x 22'5 ..

l0 x25
12.5 x 17.5

12,5 x 20 ..

12.5 x 22'5

12.5 x 25 ..

15 x20

15 x 22.5

15 x50

\



3 7s;

Stanilard scantlittgs
crrr. x cm.

Clear spans ln mcte.

12.5

12'5

E5
12.5

, l!.0
It0

(l)

x 17.5

x20
x 22.5

x25
x20
x 22.5

t.0

(2')

5,819

7,600

9,619

lisTs

eJm

I 1,543

57,(x)0

1.5

(3)

3,979

5,67

6,413

7,917

6080

7,695

38,000

2,0

(4)

2,W
3,800

4809

S,938

4,560

5J7t

29,5fi)

2.5.

(5)

2,328

3,(XO

3,949

4;t50

3,648

4,617

22,9@

3.0-

(o
t,94O

2,533

3,26

8,958

3,040

3,848

19,fl)0

3.5

(7)

1,663

2,171

ufi
3,393

-2rffi
3,298

16,296

4.0 .

(s)

1,455

1"900

2,4os

296s

2,2W

2,E86

t4,zta

4.t

(e)

r,291

1,699

2,138

2,639

2"027

2,565

t2,667

bxd

(ii) Strength fornuta (ends partly ffxed) :-W (including wcieht of baam): 1'9 bdt Wherc 1\' is in kg, b and d in q. and L in metro.

L

5

5

5

5

6.2

6.2

6.2

?.5

1.5

7.5

1.5

7.5

7.5

10

lo

x

x

x

x

x
x

x

x

x
x

x

x

x

x
x

7.5

l0

12.5

l5

15

17.5

m

l0-
t2.s

15

17.5

20

22.5

t2.5

15

534

950

1,484

2,138

2,65L

3,608

4:n2

l,qE

2,Xn

32,6,

4,3il

5,700

7214

2,969

4,ns

5,819

7,600

9,619

lli875

7,n3

9,500

12,u3

14,944

1l,4gg

14,128

7t;rfi

356

633

990

1,425

1,767

2,fis

3,141

950

1,484

2,138

2,9@

3,800

4809

1,979

2,850

3,879

5106,

6,413

7,g17

4,Ug

6,333

8,016

9,89(i

'7rffi

9,619

47,5(n

267

475

7A

1,069

1,325

1,804

2,356

713

1,113

1,603

2,182

2,850

3,Wl

1,494

2,138

2,9@

3,800

4,909

'5,938

3,637

4Js0

6,o12

7,4t2

5,7()

72t+
'!5,625

214

80

594

855

1,060

l;443

I,985

570

891

t,2,.3

r:t16

2,280

2,BIX

I,lE8

1Jro

2,39

3,010

'3;848

4JsO

'2,W)

'3,gOO

4,gog

'5,938

4;sa
' 's:tlt
,8,W

t78

317

495

713

884

l,m3
'1,571

fis
712

1,069

1,455

1,900

2,1g3

9@

t,q23

lr94o

2,533

3,206

3,958

2,A1

3,167

'4,mE

4,g{E
'i,Eoo

i,eoo
,tl,l30

r53

271

424

6ll
' 

757

1,031

tlr?,/.6

N7

636

916

r217

l,@g ,

2,061

e$
l,2l
1,663

4t7t
2J18

3,993

2,918

2Jt1

3,435

1241

32s7

+t2
x|,ist

ty
2t8,

37t

5!4

663

902

I,178

356

557

8t2

1,091

1,45 '

l;8Ol

7A

l;o69

1,455

lp(,e

2r{05

2g8e

l,El8,

u7s.
3,(i)6'

:grir:

2,350i

'3r6ixl

u,813

ll9
ztl
330

475

582

801

1,045

3t7

495

7l?

w
1267

1,6(B

6A)

950

l,g3
l.f89

4r3s

w
t,6re

4rrr

t,g9

a$t
,,N
5,tttt

,

l0

l0

to

10

't:2.s

12.5

t2.s
'12.5

t5

r3

!5

x 17.5

x20
x X2'5

x25
x l7'5

x20
x 22,5

x25
x20
x 22.5

x50
Nors-Seme note as under Appendix XII (r).

i,rt'--;,,



l

I

" ., 
1 '.'l

"; . ;, !

: 'n I:.1; .]

I

I rr.'' "
I

j
,

I
I

i
I

i
Form.

379

APPEIYDD( XIII (A}

Pdrmlsslble srresses Pt in Axtal Tenstoaiw in Structural Steel.

Steel conformilg to. Thlc*ness or Diamear.

Q) (3)

Pt. Kglc*,r

(4)

1,500

(t)

Rolledlbomsandchahnde,, E o I.S-:125119q9-^-^. I.S. 2062/1969

l

Plator. bars. untrusal boams aod columns and 1.5.22611969
ldioos dthGs thor rDovo. I.S. 206211969, 1n711969.

Platc, Scdlons aod bars

Platcs, Sdlons and bare

Platos, Scctioas and bars

and St.42{ of I.S.

Upto aod including 20 mm.
and St.42{ of I.S.

Orcr20 rnm. ..
Upto and indudtng45 mm.

Ovor45 mm.

Up to and including 32rm.

Ortr 32 mm.

Yst22

Yst?5

Yst 32

Tube t.
I

Grtraat from N.B.C. p"r1 ytJtructrnal Dosigrr-soction 64tool-Tabte l-Page VI-6-5)

a

-48e

Alr ..

I.S. 96111962, HiT. Grado

I.S. 96U1952, H.T. Grado

l-S. eCtltfZ, II.T.W. Grado ..

I.S. 96U1962, H.T.W. Grado

I.S. 116111968, Grado . .

u00

1,1?fi

2,1?5

l,Elo

z,tzs
'1,810

r25o

l,5q)

1"qlo

f\

i

i

I
I

I

I
.1.
:il
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APPENDD( Xm@).

Pernisthte Srresr ln Axbl Corngeatorlh Slrctuat SWt..

(Clause 7'2'2'l (a).- (Po in kg'qn).

Steel Conformhe to LS.Xill62 Steel Thbes conformltg tol.S.
lSteel conlormW

to 1.5.226'69
@rd 5t.42'o
of
r.s.t977169, exeedlw

32nm.

TE grade
thldqrcsc
exccetW
45 nurr. drrd
ETVgra&
thWtv,
exedW

32 rn.

Itr $ode
thlck lr,ss rrot

exceedag
45 mm,

Ytt22 .. ..ftr6
ll6l,lffi Grdc.
#--.1

Yrt32

o) Q) (3) (4) (s) (6)

o 1,250 l,7lg 1,640 l7lg "1,250-

l0 1,246 l;ll3 1,635 lJtS '" 1,217

n 1,239 1,698 1,621 1,698 1,175

30 1,224 1,670 1,596 1,670 l,l3l

40 1,203 1,626 1,556 l,a6 " 1p8b'

50 1,172 1,563 lA99 1,563 1,046

60 1,130 1,475 1,422 1,475 1,002

70 1,075 1,363 1,320 1,363 970

go 1,007 1,230 I,199 1,230 929

90 n8 1,089 1,67 1,089 876

100 s1o 953 939 953 814

llo 75? 830 82t 830 74s

t2o 671 724 717 724 674

l3o 5s7 634 629 634 603

140 531 557 554 537 540

150 474 493 490 ' 493 490

160 423 438 136 438 432

tlo 377 387 386 387 3El

l8o 936 34 313 341 339

t90 300 307 306 3Ul 304

200 270 n5 271 n5 271

2lo 243 244 245 2$ 213

a20 2lg 223 222 223 219

2lo lgg 202 202 202 198

20 181 183 183 183 180

250 166 167 t67 167 162

300 lo9 tto tlo ll0 106

350 76 76 76 76 7t

l{ota- Intermodiato values may bo obtainod by linoar iatorpolation"

(Bxtract from N.B.C. Part VI- Structuel Daigp-Sodion 6-Stccl Tsblc 2-Paec vI-aJ.)

o)

u00
1,449

1,400

1,352

1,303 ',

1,255

r2w
1,155

1,088

1.003

910

813

72t

638

585

503

43

392

348

3ll
n8

219

2Tt

2u
It5

t6l
' 106

,l

(8)

1,900

1,921

lJ50

l,gl9

1,610

1,439

1y'68

1,375

1,293

t,t28

e89

869

75t

665

584

517

450

398

353

315

280

250

221

205

tt,
16,

106

I

2:
li.
i
a

a

I
I
t.
I

- l::-. ,.zl

I

r
not

t
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APPENDIX XI[(C).
Pcrntlsshle strcsseet Pbc or Pbt tn bndrv fi Strucnral Stef,L

Setld fuirn Stel conftndry to, Thlckness u Dbmcta,
frdi,

(1) (2) (3) (4)

l. Roltoalrbeaosao(tchoooots - w'?29!.lg6g,[s-'-2062r1969 All
-rino S1. +Co otr.s. tszzl69.

2. compound girdon oo@c,sed of-rollo$ I bcams t,*f3f/ll9;brl.B:8fliffi3. uptoaod includins 20 mm'
-- -ortUaunelJ,withcovorplstotof thicknoss. andSt.42.0of I.S. 19 

Over2,mm.

3. plr,tEs, flprs, univcrsal -bsams. aod columns, I.S.4ql19-69rLS. 2052,1969 Upto and iacluding2O mm'
"' 'ffi0"1frci,"1i, tfrd ffr aii'-",ii'otnui --ii$St:feo oi I.s. ' tD77l 

o,cr 20 mr* .. .o .. ..

4. platos, sirderswithanglo or multiplo webs 1.s.2261L969, -tS,. i-?q6-11ryP upto sudincluding 20 mm'
8ndst.42-0 of I.5.1977[969. 

ovcr 20 mm. .

s- plates. flats. rruoCs, squaros and othcr rimilar I.S. ttfitltg62,H.T. Gradc .. Upto aod including 45 mm.

recti6ns, rolled I-boams, doublo webs forc
ing a symmeqrical I Stqtigar which act as- an
int-ceri:t uuit.-compound boams cogtpound of
rotiia U-Ueeins or-webs with covor platos, singl o
chaoDelr, angler and tees.

Ovor 45 mm. upto and. indudhg
60 mm.

t.S.95l/1962, H.T.W. €hado Upto and including 32 mm.

gtu32mm' " : '

6. plato sirdo;t l|tU sipele..dt qult$to rubr : .. IS.96t/1952, Ir.T, Gldu :' pnto end incluilins 6l trm'

'7. fobq! ..

Ovcr 63 mm.

Orr 32 mm"

I.S. l16l/1968 Grado

Yst 22

Yct 2t

Yrt 32

' Nd boing produod in lndia at gcoot

(tt{tra, fro-rn N.&Q P*fi Vt- l*nrr{rd Irnisr soctioo lI-- llccl- T$lo }- Pr,8o vI*7J

Pbc or Pbt,

(5)
gg.lcrr,2.

1,650

1,650

1,575

1,650

1,575

1,575

l,5ql
2,285

Ln0

22s8

rgto

2,1?5

hE00

2.125

lpeo

h400

1,655

4i0E0

..i .,

I

I

I

,t'.
I

1'
.L

i

I
I
t
I

l
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frru or llAn Dsernor rs orwx D{ ClBcurrr'

Mcttbrufum Dts. No. 7 7, dottdfuth taruary L9ll'

Fonnsr.e D-LpG".L. &g u3'z: : :

clho dircharsps furnisbcal in this Tablo arc for 0.3 m log$h of woir')

umba
EtadoJ

wtir ln
Mclrcs.

SlwrP'
creslid
wlir.

(3)

o.ol2

0.034

0.()63
0.097

0.t36

0.178

o225

o.ns

0.328

0.384

0.443

0.504

o569

0.635

0.705

o176

0.926

t.$
1.25

'r.43

cumocs.

Narrow-
crested

Masow
l{elr.

(1)

0.011

0.032

Rought-
storu

es@?es.

Head o1
wglcr ln
tErret.

2
Cdo-

?

. - 0.667

Discha,rgtin
cullrll.

l0
Cd: -16

- 0.625

Dischargo io

9
Cd:-

l6
:0.562

Dischargo in
cumgcs.

eod<tadtl
vets.

Whercw)h
bbelw-wtdthol

wetqtdh
depth ol

crcst)'
(5)

0.010

oo29

8
Ctl--

16: G500

Die&argPin
aomocB.

7
Cil- -16

. - 0.137.

Disihargotd
curDcs.

6
Cil--'

16

- 0'375

f,it$solB
gunoqr..

P6reat-Dyc- Natwal
Waslos. BYevahes.Sdo

(l)

I

?

4

5

o

?l

8

9

l0

t1

t2

13

l4

l5

t6

It
It
l9

80

u,
0.075

0.150

o.2?5
0.300

0-3?t

0.{50

o.525

0.6m

0.675

0.750

0.825

0.900

0.9?5

1.050

1.125

t.2m

1,350

l,5q)

l,6y)

l,8m

0.114

0.r50

0.190

o.212

o.n6

o.324

0.373

o.425

()'/180

0.536

0.594

0.65s

0.781

0.915

1.06

120

(o
0.009

0.026

0.o47
0.9r3

0.102

0.134

0.169

0.206

0.26

0.288

0.332

0.3?8

o.426

0.477

0.528,

0.5E2

0.695

(LEl{

0.qi9

l.o7

(t)

0.050

0.g13

0.041
&064

0.s9

0.117

0.r47

0.181

0.215

o%2

o.2n

0.331

0.t 3

0.417

i o.qz

o.s
0.608

0r5
tE.W2

0 gi6

(8) '

0.007

0.019

0.035
0.055

;9.tt76 
,

0.1fi) I

0.126:

0.155 l

0.184 r

o.216

' v2A9,

0.2E4

e320

0.357

G516

t.$?
0.521

0.3r0

o.?04

{}8OE

(e)

0.075

0.150

0.225
0.300

0.375

0.450'

0.s25

0.600

0.675

0.750

0.825

0.900,

0.975

1.050

t;2j
l,2oo

1,350

1500

I 650'

t 800

0.059 0.053
0.091 0.082

utln
0.16?

0.211

u258

03tn

0.360

0.41s

0'{i13

o.ssg

0.s96

0.661

0128
:

0.868

t.v2

l.l7

r.34

mo dtlcMrge for a drownod q'air for ooo nrtre toogth -

312

- ha3/2.1

1.417 U d(h+ha)

D

L

D
-a-L

t1t2 LG+ha)

+
l

,., i :
):
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'"arrrii *otlorwi&knomilo tho dopth of tail, wator owr crost rnd L - tbo longtb of rrsir in mffres. Difrorot mlues oICd aro 3ivo'
.,fli."i Xo, Zylfll7 C, dstodlth Octobor 1917 for various d€pth of tail wat€r and a diagram is included thoroin.

Dopth of tail watcr,

0.30 to 1.5 B
1.8 mr..
2.1 or ..
2.4m *.
2.7m.
3.0m..
3.3 m ..
3.6 m aod ortr

Cd

0.@
0.62
0.66
oJ5
0.8/t
0.90
0.93

0.95

Iabh cf Dioclarge of corrrcte pipes of Dtamctre rotgW fiom 8O nm m @O mm_and of hryths fmri'l to 18 m. an&r

i 
,6tW workW lpadsfromQ.W m tol.S m.

. Formula D : Cd A. .I2G- (For values of Cd, vide Appendix XV-B)

Xel. Chief nnginer's (Irrigation) Circular Memo. 3354137 dated 4th August 1938).

APPENDIX xYI (a)

Cbm.rr Concnr:rs PIPB lrr.urcEg.

Discbarge Table for 80 mm pipe in cu.m@s.

I*ngthin mctres,
Wltutr&r

0)
1

(3)

0.m12

o.oozt

0.0029

0.0038

0.0046

0.0055

0.0063

'0.0072

0.0080

0.@89

0.0097

0.0rot

0.o11it

o.otn,

0.0131

o.ol39

0.01,08

0.0155

0.0164

ool73

0.0182

o.ol90

o.or98

0.0207

9
(o

0.00072

0.0012

0.0018

0.m23

0.0028

0.0033

0.m38

0.0043

0.m48

o.ms3

0.0058

0.0063

0.m68

o.073

0.0rr8

0.0083

0.0089

0.m09

0.0099

0.oro4

c.0109

0.0114

0.1119

0,o124

(2)

0.005

0.015

0.030

0.050

'0.ur5

0.105

0.1,O

0.180

o.223

e,27t

0.330

d.t90

O.ttt,

0.525

o.600

o.6EO

0.76'

o.rtt
0.950

1.()r0

t.lr5
1.265

1.38c

1.5S

Torkba
Ecad rff
Metre. t2

a,
6
(5)

2
(o

l5
(8)

I
2

t
1

,
6

7

t

i$ec '

0.0010

0.0018

0.0025

0.0038

0.004

0.0047

0.0054

0.0061

0.000

0.0076

0.0083

0.m9

0.0097

o.0105

0.0112

o.o1t9

0.0126

0.01il

0.0141

00148

oolJS

0.0162

0.0170

o.otn

0.00084

0.0015

0.0021

o.w27

0.0033

0.0038

0,0044

0.m50

0.0056

o.0063

0.0018

0.0074

o.@60

0.086

0.0092

0.0098

0.0104

0.011o

0.01r6

0.0r22

o.otn

0.0133

0.()139

0.0145

0.00063

0.0011

0.0015

o@o
0.0024

0.@29

0.0033

0.@38

0.0042

o.0045

0.005 I

0.005t

0.ffro

0.met

0.0069

0.0073

0.0077

0.0082

OID86

0Jx)91

0.q)95

o.m99

0.0104

0rs3

0.00055

0.0q)96

0.0014

0.001?

0.0021

0.0025

0.0029'

0.m33

0.003E

0.m41

G0045

0.oQre

c.qxt3

0.00t7

0.G060

00.oct

0.0068

0.02:r

0.m76

0.ffi0
oo

o. &t

odnE

0:ln92

0st6

9 ..

to

11

t2

l3

r4

15

t5

l7

It
I'
fi
2t

u
2'
21 .. .:
frr, ! rt&?r

456.3A*{9

I

I
I
I
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Seritl
number.

'DI!|CHABOI TAILES FOR 10c alrl PM.
Drscrerrr rn co.{!G!.

Length in m.lrcs.

(l)

Workhg
head'E'
Metres.

(2)

0"0a5

0.015

0.030

0.050

0.075

0.105

.' 
0.110

0.180

o.?25

0.275

0.330

0.390

0.455

o.525

0.@0

0.680

0.765

o.t55

o.950

1.050

1.155

1,265

1.380

1.500

I
(3)

0.00198

0.00328

0.0046

0.0060

0.0074

0.0087

0.010

0.0114

0.0127

0.0141

0.015't

0.0168

0.0181

0.019/t'

0.0208

0.022r

0.0235

0.028

0.0262

0.0275

0.0288

0.0302

o.o3l5

0.o328

3

(4)

0.00167

0.0029

0.0041

0.0053

0.0065

0.0076

0.006E

0.0100

0.0112

0.ot24

0.0135

0.0147

0.01s9

0.0171

0.0183

0.0195

0.0207

0.021t

0.0230

0.0242

o.0251

o.o?fi

o.oz:n

o.o2t,

6

(5)

0.0014

0.00il

0.0034

0.0044

0.0054

0.006/t

0.0074

0.0084

0.0094

0.0104

0.011/t

o.otu

0.0134

0.0144

0.0ls4

0.0164

0.0174

0.0184

0.0194

0.0203

0.0214

0.02u

0.0233

0.024it

9

(o

0.00124

0.0021

0.0030

0.0039

0.0048

0.00s7

0.0065

0.0074

0.0083

0.0092

0.0100

0.0109

0.0118

0.0127

0.0135

0.0144

0.0r53

0.0162

0.0171

0.0179

0.0188

o:019?

0.0206

0.0214

l2

(7)

0.00108

0.0019

0.0027

om34

9.@42

0.0050

0.005?

0.006t

0.0073

0.0080

0.00E8

0.0096

0.0103

0.0111

0.0119

0.0126

0.0134

0.0142

0.0149

0.0157

0.0165

0.0172

0.01t0

0.01E8

l5

(t)

o.a00g8

0.0017

0.002't

0.0031

0.0038

0.0045

0.0052 "

0.0059

0.0066

o.@?3

a.0080

0.0087

0.0093

0.0100

0.0107

a.0114

0.0121

c.al28

0.0135

a.01/t2.

0.11/t9

c.0156

0.a163

a.al70

(r)

o"firng

0.0015

0.0022

0.002E

0.0034

0.c041

0.0047

0.0053

0.00@

0.0056

0.w72

0.007E

0.cots

0.0091

0.0097

0.0103

0.0110

0.0116

c.ot22

0.0129

0.0135

0.0141

0.0147

0.0rt4

1

2

J

4

5

6

7

8

9

!0

1l

12

l3

t4

l5

l6

t7

18

19

u
2t
na

23

24

l8
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DISCIAICE TADI.I lOI I5OMM. !IID.

DIIABCIIN!TI.

Itwth ln ngt.sl.

6 9

t7o*ks
hcad 'II'

Matrcs. 3, t2

0.005

0.01-<

0.030

0.0t)

0.0?,

0.r0,

0.140

. 0.180

0.2,15

0.21H

0.330

0;390
- 

0.455

0.s)5

0.@0

0.61c

0.765

0.$55

0.9s

l.or0

1.1t5

t.265

1.380

1.5Cf,

c,oo35

c.0061

0.0086

0.0111

c.0136

0.0r61
a

0.0186

0.0211

4,0236

0.026r

0,0296

a.o31l

0.0336

0.0360

0.0385

a.0410

0.0435

- a.04@

0.0484

0.0510

c.ot35

4.0559

- 4.0584

a.0.609

0.0029

0.0050

0.0071

0.0091

opl12

0.0132

0.0152

0,0173

0.0193

0,0214

0.0234

0.0254

0.0n5

0.0295

0.0316

0.0336

0.0356

6.ovt

0.0397

0.0417

0.@38

0.0458

0.0478

0.0498

0'002,1.

0.0042

o.oo60

o.oo77

0.0094

0.0112

0.012,

0,0146.

o,o!63.

o.0lsl

0.0198

0.0215

\pzz
o.oxo

o.o26t'

0'0284

0.0392

0.03t9

0.0336

0.0353

0.037t

0.03E8

0.ot04

u.o(33

G076
l

o0tvl

a.0044

q,013E

0..1?0

b.o,m

o@2

o.0D4

a.fiI2J

0.o418

0.1{ffi

4.ofi0

4.0r10

0.0,,,2

4.0'73

c.ao3

0.r34

4.0a65

a.cr26

0.00t0

0.m@

c0098

a,ct26

c0155

trolt3

a.Gll1

a,0719

c.Gl68

q9296

4.a324

4.o352

90381

0.0408

4.o437

l.ot65

0.0493

s0522

a.0!t50

c.0t78

t 0605

..q4
4.ffi2

a.0690

0,0f.32

0.0055

o.oo7?

0.0010

e,0lT2

0.0t4

0.0167

opr89

0.02t2

o,o231

e.0257

.c.ong
0.0301

e,o3u

0.0346

0.0368

0.0390

. a.0413

0.0435

0.0457

o.o+ao

0.0502

0.osu

4.05,16

0.00n

0.0046

0.0065

0.0084

0.0103

o.0122

0.0141

0,0159

0.0178

0,0197

o.ozt6

0.0235

0.0254

0.0272

0.0291

a,w)

0.0$6
:.

0.Gt86

0.0310

0.0329

0.0348

0.0366

0.0385

0.0401

0.0423

0.0441

0.046t)

' 
,,, . .,;

f.0o6

|.rt'8

,-1;

tl

a

A

4*'-',_-a

I trt!

...,.1

i..i.,'

i.-



DISC,HARGE TABLBS FOR 250 mm EI!E.

Drscgencr rN cuxBct.

Icngth tn DEbs.Worktng
u--, , ur
Meters. 93 6 t2 t5

0.005

0.015

0.030

0.050

0.075

0.105

0.110

0.180

0.225

o.n5

0.3,0

o390

0.'155

0.525

0.600

o.680

0765

0.85t

0.950

1.050

l.l5t
1.26r

rJrc
l.5m

0.0125

o.d2r6

0.0305

0.039tt

0.04E3

o.0570

0.0658

o.vt47

0.0835

0.@25

0.1012

0.1100

0.1190

otn5
0.116{

ou$
o.l5{t

0.1630

0.l7lt

0.lEot

0.1893

0.1982

o.2i.ilto

o.2158

0.0117

o.o2o2

0.0286

o.0370

0.0453

0.0535

0.061t

c0704

0.0784

0.086,

0.095

0.1032

0.1u5

0.1195

0.1280

o.l3et

0.rll{7

0.1530

0.r6ll

o.t69,

o.1778

01860

0.r941

o.N2S

0.010E

0.0187

o.02il

0.0341

0.0417

o(x93

0.056t

0.0et5

0.ut22

o.o79t

0.08?5

0.0050

0.102t

0.1102

0.117,

0.1255

o.t334

0.t,l(it

c.t4tl

0.1560

0.1636

0.1713

0.1789

0.186t

0.0904

0.0163

0.0230

0.oD!

0.0364

0.041)

0.0496

0.0563

0.0630

0.0695

o.ut@,

0.082t

o.osej

0.0960

o.lo2t

0.1093

o.llc
o.tx*
0.129a

0,tt60

0.1423

0.t192

0.1t51

0.t62s

0.0088

0.0152

0.0215

o.ont

0.034e

0.0402

0.0481

o.orta

0.05Et

0.065a

4,vil2

o.o771

o.ot3a

0.089t

c.oxc

otoiu
0.r(tr4

0.11,1?

c.l20E

e.ttt)
o.1333

0.r,95

O.lil06

o.lflt

0.008t'

0.O1it4

0.020it

9.026,

e.0322

0.0380

0.O,t3t

0.049E.

o.o55?

0.0615

0.06r,

e.ut3?

a.m2

0.0&50

Logt

0.090

alo28

LroQr

a.u{t
CfTh
Ol26r

otSa
{r.ltEt}

0.1410

\.

!

I 18

0.0101

0.0175

o.out

0.032c

0.0390

o.w2
r 0.0531

0.(xo5

0.(rt6

0.rr4?

o.$tt
0.08!10

0.0960

0.1032

0.1102

o.ttts

o.tw
0.r3lr

G138t

o.t&
0.r$l
0.16fit

oJer}

o.t745
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DISCIIAROE TABLES FOR 300 mm PIPE.

DBcEARoI IN cuzucs.

I*tglhin rl,elrct.

9

ffro*ine
L^-t .0

Ivletres, 3 6 t2 l5

0.m5

. 0.015

0.030

0.050

"0.trI5
0.105

.0.140

.0.180

.0.225

"o.275

.o33e

.o390

o.455

.e.525

.0.6m

,0.680

a16,

"0.t55

€950

lloto
1.I55

N.263

rJrO

IJOO

o018

0.0311

i 
0.041

0.056E

0.0695

0.0821

O09,{S

0.1204

q1329

q1459

011585

o,t7t2

0.lt!r
0.1966

o.20r0
:

o.?220

.0.2345

o.w2

0.26(p

0.n28

0.285{

o{esl

0.1!lo

0.017tr

o-0296

0.418

0.05,10

0.0661

0.(n80

0.0902

0.1023

0.1144

eJ26,

0.138t

0.1508

0.162E

0.1746

0.1870

0.198t

02110

az23,O

o.23$

o.?tfio

0.2595

unu
02835

oarg)

0.01s9

0.0271

0.0391

9.0505

0.061E

0.w2,

0.0843

o.@57

o.l07e

0.118t

oJzn

0.1410

o.t$2

0.1633

0.17t0'

0.r$0

o.l97c

0.20rs

0.2198

(I2312

02tv4

o2516

0.2610

o#t65

0.0150

0.0260

0.0368

0.0475

0.0582

0.068?

0.0793

0.090

0.1005

0.1llc

0.t220

0.t325

o.t1t2

o.ls35

0.1645

o.uJo

e.tE5t

0.19CI

o.206t

02111

0:280

0.23E8

or493

e,25m

0.0141

0.0244

0.0345

0.04,15

0.054s

0.06+{

o.ut4

0.084[

0.0943

6.1041

0.1115

0.1?12

0.13,t3

0.1440

o.l'/.2

o.16{t .
0.17{o

o.1t38

o.1938

orcts
o2tl9

e223r

e,l3r
o3t38

0.0134

o.uzlz

0.0329

0.0421

0.0519

e.0613

0.070t

o.0Eu

0.0899

0.0994

e.l090

o.llE5

0.12?8

o.1 72

o.l46J

,0.1553

oJ656

0.1750

o.rt4,

at9at

EJ$E

h:ro
tr,,225

e.i3ej

0.0125

0.0219

0.0310

0.040

0.0489

0.0578

0.w7

0.0758.

0.0847

0.o93J

0.102s

0.1115

0.1205

0.129t

0.1384

vtltt
o.1560

0.1650

0.1710

0.1830

J.I920

03000

l,l.3t t
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I
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0.ar6

4.015

0.80

o.ada

a.w
0.1a6.

0.140

0l0a

O,H
otffi
Orfra

o",a

a.fr
.U
a.r
a.t
a.ta

Q.r
a.r
1.S0

1.U
l.*
l.er
lraO

0,.24

o.w3

o.Gr8

a.Jt73

c.o4a

a.ltt8

4.1I1

a.l{t
a.lct
0.ltr4

0.lraa

otw
a.tr3

0&
a.ila

a0rtl
qsa
ctrat
0ffia
0ttl

'.gtttScJta
a.n
a..IO

c.at84

e.off
o.G,l1

o.6Q,
' 0.93

ojqz,

o.D
0.lra
EJilN,

0.1st

0.tr1t

o.rGa

0.fi
0.a{aO

o.m
0.fr5
0"cfr
e.ffi

. o,oda

. er{oe

. 0.6rt

, .f*
tro.
a.tt

0.El
c.qr8

0.c,{3

c.t?ta

0.wt
0.|fl.
0.1rq0

0.H
a.fi}|
e"lat
0.1I0

0.rrr5

o.flr
o.ua

b.aor

0.rr
0,t5
0.ns
03s
a.g}9,

03ca

crt!a
o.ila
rJaf

a,w
..GJz

a.ttr3

a.w2

..IU
0.arrr

.,IIJI
a.tffi
0.rff
f.ltr
artr
a,lua

a-ffi
otrt
a.c2
a,w
tIL
.IG'
0m
.,GC

aSrc
a.ffia

a3f{
rre6

0.clr9

t.t45
a.a1a8

a.ccc

a,Jl.l2

a.012

0.1012

4.11t5

a.lca8

4.14.o

aJe20

a.1ta0

a.1r@

0ro4{)

a.lrt3

4.,,/25

e.w
crs

0.1150

c1890

c.r0r5

0r170

c.ttlo
034so

o.cr$

..o}ia

0.u,2

0.cr5

o.w2a

0.oaar

o.o9)4

0.lt3a

o.l2at

0.13tt

c.1r80

0.14f

o.l715

0.1r15

o.20Q, -

0.2t9J

0.2175

o.uln

0.2s95

0.2fl30

0.2t60

0.2915

03125

{, i-

0.0181

0.0313

0.0414

0.057$

0.07c.

0.08t9

0.0057

0.10tt

0.12r5

0.134,t'

0.14!t

0.1s|

o.!t2(.

0.18r4

o.190a

02trc

o"t j9

o.236tt.

0.2499

0.26,,

o'n50

0r8r0

0.3,008

0313t
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0.0308

0.0535

0.0756

0,0975

0.1195

o.t4l2

0.1531

0.1E50

0.2o6E

0.2290

0.2510

o.nxi

0.i912

0.3160

0.3378

0.3591

0.3E18

0.ru2

0.1255

o,u70

0./1685

0.1905

0.5120

o.t342

0.0293

0.050t

0.07E1

0,09,

0.1136

0.1343

0.1550

0.1760

0.1965

0,2175

0.2382

0.2590

0.2t00

0.3000

0.32t0

0.3415

0.3628

0.3836

0.10{o

0.1215

0,m
0.ffi
0.4,7t

oJxa

o.ont

0.04E3

o,w2
0.0Eto,

0.1oIE

o.ln5

0.1172

o.t67t

0.1t65

o.M
0.2262

o.2l&

o.26t6

o.2ato
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wu'
0.3u2

o.3gl

0.3E40
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e.*25

o.&5
oaa25

0.0266

0.0162

0.065t

0.0t tt

. 0.1033

0J2?n

o.14lo

0.1600

0.ltt6

0.197E.

03165

0.n55

o,?f,15

0.2130

o.D2i

031r0

03DE
' o.{o

0.33?E

0.3E50

0.10tt

o.1ut,

e.4n
OT'I

0.1t90

0.T70
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0.2$t
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Worklry
head'E
Metres. I 5 ) t2 15 18

,0.031t

0.0552

o.oN,

0.w27

o.os9s

o.sr68

o.@12

o.lu3 '
0.1285

o.l45r

0.1628

0.18@

o.tn5

0.2143

0,2319 ,

0.24t3

0.2660

o.B??

0.3015

0.313'0 
.

0.3352 "

0.3s2 I
0.3696

0.3t50

o.aq)0

ot2l4

0.crru1

0.100t

oi2sIs

4.1235

0.1460

,0.16t6

0.1913

.o2138

CI.2356

.0.2590

.0t30{o

0.3250

0.3490

0.3712

0.1912

0.4170

o.4392

o.4tr.20

0.1845

u.Jo70

orPs
o,r$e3
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DISCTIARGE TABLES FOR 450 mm PIPE

Drrcrunor lNcuuEcs.

Length tn ,rvtrcs.

9J 6 t2 15 tt

0.005

0.015

0.030

0.050

0.075

0.105

0.140

0.180

0.225

0.275

0.330

0,390

0.455

0.525

0.@0

0.660

0.765

0.855

0.950

1.0r0

1.155

- 1.265

- : t.:ao

' :-Ir0

0.0404

0.0698

0.0988

oJnt
0.1555

0.1849

o.2137

o.2425

o$flo

0.2999

0.3285

o.3571

0.3830

0.4140

gut|
0.4710

0.5000

0.5280

o.?575

0.5850

0.5140

0.6435

o.erm

0.o95

0.0394

0.0682

0.0964

o.t2#

o.1526

0.1804

0.2085

0.2366,

o.26/,2

0.2924

0.3205

0.3480

0.3756

0./t040

o.$2n

0.4590

0.,t875

0.5154

0.5114

0.5710

0.5920

o.6n5

0.6550

o.6825

0.0375

0.0650

0.0920

0.1187

0.1454

0.1718

0.1986

o.u5s

o.2520

0.n90

0.3050

0.3320

0.3580

0.3850

0.4110

0'1375

0.1650

0,j92fr

0.5180

0J,140

0.5710

0.5975

o.6as

0.5500

0.0359

o.06,22

0.0878

0.1135

0.t392

0.1@3

0.1900

0.2156

o.24lo

o.266/.

o.2920

0.3175

0.3422

0.3580

0.3930

0.4180

o.w5

0.4598

0.4955

q52oo

0.5450

0.f720

0.5960

o,62m

0.0344

0.0596

0.0842

0.10E8

0.1333

0.1575

0.1820

0.2f6.5

0.2310

o.2s54

0.n98

0.3041

0,3282

0.3528

0.3768

0.1010

o.42fi

0.4500

0.4750

0.4980

o,52/o

0.5475

0.5720

0.5955

0.031

o,0574

0.0812

0.1049

0.1285

0.r518

0.1755

0.1990

0.222s

0.2461

o.26e8

o.293t

o,3162

0.3400

0.3530

0.3853

0.4108

0.4340

0.4r5

04805

0.504t

0.5280

0.5515

0.t,$

0.0316,

0.05 t8r

o.an5;

0.1m9

o,t2?3:

0.144&

AAfi5'

0.1900,

0,2123;

0.235 ) ,

0,zltG

0.2800

0.3020{

0324r.

0.3,1551

0.3692:

0.3920,

0J145.

0.4370"

0.'1580,

o/820,

0.50{5.

O.52fi1

o.ifie

Vorklng
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0.0{49

0J7r8

oll00
u&n,
0.1741

0r0f7
0.zr?E

o.?fi
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0.33t0

0.3650

o3966

0.4280

0.45C0

o.4ym

o.5240

o.5550

o.5870

o.6tv2

0.6504

0.6825

0.7145

0.?450

12

(o
0i0,l30

q0746

0.100t

0.135{

0.1669

0.1yr3

0.2tr0

orSE

OJtrE'

0.8196

Gtt00
0.3S'
0.4110

0.4410

a.{lN
0.5040

0.5330

0.5630

0.59{0

o.6ufi
0.6541'

0.6850

o.7145

0.7460

.]:
: :i,

0.m5

0.015

c030
0.050

0.075

0.105

0.140

0.180
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0.271t

0.J30

0.390

0.455

0.525

0.@0

0.680

0.765

0.855
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1.155

t.?55
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t3
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00.98 00a89
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c2990 0.290s
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0.44s0 0.432'

0.4755 0.ffi1
0.5106 0.5010
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o.58lo '- :0.5ru

0.61@ 0.@5o

05520 0.6,80

o.6E?5,: ,0.6746

o.TD 0.7080

C75ru 0;7fi
o.frE 0.7780

o.grfi 0.8120

0.8640 0.8475
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0.0{67

s03ll
0,1147

ol{Er
0.1u2

0.2110

o.2t1t

o.2S
L3ttt
c.34ro

o.3E(I,

0.4130

o.m
0.479)

0.5120

O.5,1fl)

o.5780

0.6110

o.5450

0.6710

0.71@

oJ45
o.7755

0.8100 0.7780

15' i-

o
0.0{17 ,

agt22
'o1@l

0.1320

0.1616

0.19tB

urus "

02!m
c8r!90;,
OJEI
03800

0.36E0

0.39?t

o#n5
0.4560

o.4EO .'

0.5156

0..5450

0.5750

0.60{(,

0.63?t

0.6530

0.6920

u7tl5
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o
00r0s,,.

0${f,},c

G0Sl h

orlr!

aa

0.6430'

,0.66&)
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0.1561

0.1845

0.2135

0.2420

0.27@

0.2990

0.3265
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0.3845

0.4130
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0.4700

0.4980
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(2)

o.ut20
''o,t243

t 
0.176

0.2270

. 0,n$
, o328s

.o,r79g

,OIE€

(1)

. 0Jr682

.'.-0.1182

it.tctz

o.3t25

03610

: .0.,f(80

, Otl5&l

05060

. 
0.5552

0.6fi0

0.6520

o.6990

1.0380

1.0860

1.1350

1.1890

- ,0.1617

' 0.20E8

0.2558

,. ().3(y25

: '0.fl160

. Gll43

. . 0.6l(n

0.676/D

1.050

t.oyt

l.l{60

a,
0.0616

0.1068

0.2825

0.3260

037(x)

032s8

0.37fi

o.1ffi
o.4n5

1.1820

1.233

0.15I2

0.1950

0.ztxt

0.5280

o.szgs

0.6285

0.6790

o.7285

0.3375

: , (13&15

'0.4280

' ' o.tft$

' ' 'o.slrz
o56{0

:._. , 0.6085

0.6540

0.5450

0.s885

0.6320

0.8060

0.8500

0.89t0

1.0250

1.0700

7350

- 0.786C

0.83?5

' c.8875

'0.9385

0.9900

1.(x00

l.(B06

t.1416

0.7785 r.^ 0.7475 . o,723O ' ,0.6982

0.8300 , '. 0.7955 oJ7([ OJ*s
0.8795 0.&440 0.8t@ 0.7885

1.0150

r.0@0

r.1060

t.1920

t 24s
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Lcngthta Mctrcs,lTarking Heod- E' Mctnt,
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'(o

0.0637

0.1105

''0.1664 .

6

0.00,

0.015

0.030

0.050

0.075

0.105

0.140

0.180

o,225

0.275

0.330

0.390

0"455

0.525

0'600

0.680

0.76s

0.855

0.950

1.050

t.155

0.5310

0,5725

0.6r50

o:6f,f1-

0.78

o.7EO,-

oJsrl
:;..

o.gns'
i.

0.s6rl

0.9110

0.9s5

osytT

t.0a0

t.z6s

1.380

r.500
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4

E

12

16

20

24

28

32

t6

{0

u
,A

52

56

@

64

6t

72

76

80

M

88

92

96

r00

co.W'
(t
0.at

0.,465

0.45J

0.45

OA

b.lls

0.43

0,42

o.irs

0.41

0.405

0.,10

0.395

0.39

0.385

0.38

0.37s

0.377

0.365

0.36

0.355

o.35

0.348

0.345

0.34
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APPBI\|DD( x,h'
DErBBxlNAtroN oF BULTnE d tAt{D AND NBr euANTrzt,

Based on Chid Bngineer (Generat aod Buildings)'s Ciroular Memo
No.595 G/53, dated 9th July 1953 aod ChicfEogineer (trrigdtion).s
Circular Merar. No. 1304r58-tl2, df,tod 22nd August.l958. I-

Sand occupies minimum volude (l) whdn it is gerfectly dry and
(2) wheo it is coinpletely saturated with wdter. With the addition
of water the volusio of sand indrease dausrog bulking of sand;
5 to ? per coot water by weight io tho gsad iocreasing its voluoo
by 20 to 30 peroetrt. Sinoe saod is gpuatly measured by volumo
and usod oo worL it is nocessary tbst tho bul5ng of sand duo to
ooisturo @teot io it sbould bs tateo ioto oongid€ration aod allowane
made for it in-proportiooiog mter and concrtte, inthe aaso of
all important wuks as may bo dooidod by tho Eresutiw Bogineer,

2. Tho peoontago of Uffiog of cand can bo doteminod easily
by onducting tlrc following eiaplc test in ths field.

"In a 250 cc measuring cylindcr, pour the da,np sand (Con.
solidated by shakiUd until it rerch€s thc 200 mark Thcn ffll thc
cytioder with water and stir t* sand well. (Tho wator sball be
sufrcient to submerge tho sand complctely). It will bo geen that
saod surfaoe is now belowrts originallcvel. Suppoeotho suffae
is at the mark y cc. The percentagc of bulking of tho ssad duo
to ooisture shopld be calculated froo thc formuh :-

Cxfldent.(u,
(3)

r(x

I(B

ttz
116

120

tu
fia
t?2

136

r40

t4
14E

r52

r56

1@

ta
168

t72

t76

180

lE4

IEE

t92

196

200

(200-l
PercentagP buiking:- X 100 "

Yb

(Rcfuence :-{hief Engineer's (Irrigation Circular
No. 3354137-A-5, dated 4th August 1938).

3. When payment ls to be dade to thp contractors for tfue oct
guaotitl, of sand from the gross masurwntc in stacks as warranied
by tho spooiEc condttions in tendcr rcklule, the not quantity rhall
cabulated from the followlng fornula :-

100
Q(nc|:QGros!)X--

100+b

Whete 'b' is thc bulting pcroentagc of saod dotermimtl as pcr
luog 2 aboyo.

J',,
Jr
I
I

,l

i

l

.,\

Crrr.BNT hrsswroBs

1

Qrt,

o.El i

0J8,

oJ6;

o:t4

oxzl,

0J-0

0.6s6

0.61

0.6j5

0.635
'I

0.6:l

0.61

0.60

0.53

0.5j7

0.56
I

0.$

0.54

o.ir

0.12

o.fl5

o:tos

0.ro

0.#e

o.its

t
t!
t
i

I

i

I
i
i

i

I,I
I
I
I

I
I
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I
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SCHEDULE FORMAT.

Descrlptioa of work.

, (3)

I. E(CAVATION:
.!

Earthwork erinvation for foundation in all soils atrd
sub-soilg oqd to fuU depth as may,bo direc.tod iadu-
ding&untqring. sh:rtt€riqg whereve,r found u.
ary, rcElliol th€ sid€s of foundatioa lo larr not Gr-
codlng 15 bm- depth incloding thorougtb ono[.
di-flU; eoessary watering and depodthc tb
Cigvatod a[th at sito where dircctcd with all ladr
@ [fb ad clerlng tcvelflng tbo dtq Gtc., oo'I
Pho. i

(4)

MDSS
nwtbr.

(5)

trsl29ll
Pt.(D
Scc. I
t9'19.

NBC
ruonbt.

rrrotrre)

ln3 (Onc
cnblc
motr€).

metre)

lm (One
metre).

Do.

Do.

Do.

Do.

Do.

Do.

Adts. Arrwt

(7) (3)(l) (6)Q)

lm3 (ooo
cublc

24

im3 (One
cuUc

28

2 Convoylng tho lutplu!-orvatcd cach or rollftoB tbo:
rlto by ffi for dlstaoe of ooc Hhmetrc or part
thcrtof ovpr the lnltlal lead

Cement_concrete I :4:8 (One cement, four sand and
eight brokeo stone) 7.5 cm. thick for mudmat trelow
pile cap and for any other foundation usiog 40 mm.
Saugc-li4 broken stone jetly including tforoughly
oo-nsolidating - the same compl€te 

- 
@cducion

will be made for pile).

I

Itr. CONCT.EIIT.IG:. -f
I

Ddwn cast in duplbs z

Installing vertical cast in situ drivcn RCC pilcs of
suitable leogth using 20 mm. lau0p hard 

-brotcn
stone jelly irrcluding cost of rtilnforcocrt to the full
length ofthe pile.

,f0 cm. dla pilh: Itr oflnoot os6 I 12 r4 (Ooe
oeErcnt, two_sand and four rtorc fc&) of catidty
. .. .. . totulct.

04*a
rl0 cm dla pllc ! In emest @Dcido I rtt 13 (Onc

€neil, 9Do end a half saad and thc 6nc jcg)
ot capaciqy. .. . . .. . toDn6.

45 cm. da pilc: Ia cemetrt concrEtc I r2:4 (Ono
Emot, twolrand and four stonc jelV) of capicity
. .. .. ... .tonilec.

I Orl,lU
I

45 cn dta pilb r In cc,ooff ooffi l rll r3(Oooq, or ;nd a half saod strd tbru iloDcidly) of
: crprdqr, .. .1...tom.

SO .-. itta pi} t In ccmcot oorrqtrte I r2 rrl (Om
emtrt, two lsaod and fqrt ltor jclb)of candty

.toDq6.

odtd
Itr €moot orirtc I rll :3 (Ooo

a hrlfratrd and thre sto* &[) of
.toonc!.

S2.S0 cm. dia I fn o9trtoat sonclr.G I l2 : r0 ((b
oeEGDr, two |and and four stono Jolly) of caf,city

.ton46.
i', oda,d

(vllf)' 11.50 cm. dla; Ia oemcnt @ncrttc I rll r3(Ooc
Ern€n!, or!€ and a half raod and thrce stone j@)of
cafctty. .. ..1.. .to@.

I

i
I

1

I;} i ''Y '+r.: ., ,1. i . : _
i

'.,,q,".. -lli , ','.:r,., I ...-,

(i)

(ii)

(iii)

Do.

(iv)

(r)

(vD

(viD

aa

fl) cm. dla plle r
oemcnt, one and
capacity..... ..

.t,..]
li-
s:-,1

aa

I

4
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sCIiBDrrLB r"oRl\tr\T-coil
Descriotionof work. ,m. ,#.$eri al

pumber.

(t) (4) (5)

1979.

,8,otc
(ln 0356 tlni6.
and to
rofd.)

oo

lM(Onc
DCro).

Do.

Do

Do

Do.

Do.

Do

Do

po

Do

Do

(8)
(2)

o

0t)

(ii0

(iv)

(v)

(vl)

(vtD

(vlll)

(ir)

(r)

(o

(dl)

- (3)
:.

oORED CAST IN RITU Pfi-ES'I

f$h[ationof\lcftlcal cost in situ bored -RCC 
piles of"iilfi1;i;'i.iiltr-iiiing io mm. saupe hard 'brokenffi; ttFEauti-q; cost of re-infitmont to the

iutiierist[of the pile, includins Drc{dtqga tempo'
iatY--ca-sting pipqof -minimum 

teog h of one metre
ilitJiiip itraGinLGqing muo ( rotgniteslurrr)
of auits6le consistency for stabilis!'tg &E sides. oI
t6*-lot.-J for the remiiaing lengitr the-concrotiag-
f;'ttffffiilitiil te aoo.ifiseht-emtc piqe!3$ '
tne mini-mum cerDcnt oontent for o rrrcte shaD pe

not loss than 370 K9rm3.

rO cm. dia r pile in cement concrclg 1- r\za (fu*qilild, 
d" -sinaina iour stono July) of capsciSy

.....toffi.

.i ' O|,lrd
- rO cm. dla r dlo In GEGnt 6trc8-€tc I r lf r3 (Onc*#;t;i" Ifr ;frifsa a-arid rhreo ltoDG hrv)

of capacitY. .. .. .. .tom€s.

45 cm. dia: Pile in ce'ment concrcto ! :{:a (Onc"#oi, ti. d-ndind-rour stooe ieB) of capuiw

Odrlnd . 1..,,

45 cm. dia : Pile in cement gorcIete I : Il t 3 (Ona
-Jfriit,-oiruiii .-a.nalriand 

and threc stom JcB)
ofcaPacitY. .. .. .. -tonnes

rss 2911
Pt. (I)/
Sec.2

5

50 crn. dia : Pilc in cement ooncret€ -l :! t4l(Om*o.-frIoi,-i"L 
iina-and f,xir*loe iclly).of carciE: '; -: '

:: . .. -: -tonncs. ''! ; i .' r '": ': 
,

'u#fJ:;" *e Pmi.mfi: J ;,'# :30,ffi ,

cepac{tY. .. .. .. .tom€s

om, H' *H" Hrf;rffi#'':',i,i :? Lt$H
;:......tonoca.

OrlA'd

'*.i:'#"ll"j'o:ffiTflffi,i#:,il"'f'ffi
ofcapddty. .. .. .. .tonnes.

"**#il"*uT,r.H# ffH:,:#, t? Urlffi
.toDDl8.

OttA'd

"*T;"tjil" "TF"''*m #ffi :: i :T" i3,[33
aapsclty........toon6. !

dt cm. dlr r Pilc In cmont oncqco-l l2 t4 (One
- aoon tto rand ad four stone ie' y) ol
' ,oapacly. .. .. . . . tonnes.

OtAt'd

*S.f"L Ik llffi.fffi :J.lllJfim
cil&. .. .. .. .tooma

W*Str"I't*[S'S:iH',]"'gS.;"d""i
ffi;A-il"-;ps -rrfig rt q,-.- 4' agp bard brcloen

ffi le6?Andi"8-ofut of rcinf''rcment snlt ia
ffiElt-iffifrilL msarvshutl.'1ng ceotqdng
fiEffia-ro iulc"tlq, 0iilrhin& ac" omplctc'

Do

lM3 (One
crrbic
netrc)..

d
30
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(r) (2)

f

(0

(iD

(ii0

(iv)

t6a-3A-51

(ii) Usirl RTS Rounds.

r,oAP rDsT.

GE : 2911)(Part I\t\197g.

Cyclic Lud Te*lRoutiru Load Test.

,.... oDn€s capncity..

.. . . .tonacs capacity..

. .. ..tonnes capacity..

., . .,!.onxec eapacity. .

(5)(1)

30

(6) (8)(7)

lm3 (onc
cubic
metrc).

I Qtl. (Onc
quiotal)..

Do.

8 3e'97
Gcrl.

rcccicrcd at issue r-ate (rate to include cost cf bhtirg
rire to bc supplied by the Contractor).

(i) i Using MS plain rods.

9

Tcst of a single pile under routine cyclic load tcst (150
pcr cbnt of pile capacity plus 25 per cent additional
loaditotalling t<' 175 per cent pile capacity as pcr
ISS) Fs pcr the testing procedure specified in thc
tcnddr ccn{itions inclusive of all charlps for
ortcoiin of /cutting off piles that may be
Beccls3ry, erecting loading platfcrm - in
rho manncr acceptable and approvcd by
thc &partecotalc5cers together with labourand
othctincideotal ch:arges for k adingand ualoadint
thptist loadsand hire and transport charlDs ard rll
othq hcidcotalcharges for ccnductiat lhc tc3t
inclupingrctaining the test load for 24 hours rt I fi)
pcr ocnt caPacity. Testing equipoents c6t and
tcst ocrtifpate and calibration qhart for prcssuro
tuxlp produced to the Executivc Enginccr iicharrr
bclorc commenciDg day of the tcst. Calibratiq of
prc0alrc geugp must be done bcfore tatint up tlr
trst foed tcst in every site of work.

Ifortiif loeds (Test lcads at I + timq rortirt
loalilplrr 25 per cent as pcr ISS) First LotdTott.

...... :. ....tonnes capacity.
i...... i.....tonncs capacily.

... ... t. ....tonncs caPacity. ..

...... 
?.....ton4es 

capacity.

Lrrtiit loads (Test lcads at I ! tirrcs worldat loed
plur pJ tE, cent as per ISS). (Subseqxctt IteJ lc*.)

I

I
I

xls
?glt-
Part IV

1979.

C.D's
Circrler
No.l76l
t1.

I

Eecb..

Eectl-

Eeeh-

trGb

Eecb-

EaCL,

B.&,

.t {5*
.flb

i
L
!

I

I

I

I

I

I

a

(3)

placing, in gocitior rild
rods for dowcl rods to

Cctrcnt cotrcrete | :,2 : 4 (one cement, two setl erd
four stonc jelly) for reinfolced c€ment corcrait
grade beams usiog 20 mm. guege hard bro&rn storejclll cxcludinr cost r:f reinforcement grill in lcitirr
but including cost of shuttering centcrirt to cor-
crcte faccs anC curing, Enishing etc,, cratLtc.

i
I

l
I

t

I

I

I

I

-



4g?
a

t

(r, r") (3) (4) (5) (o 0) (E) . :,

Each.

Each

Each.

Eaah

Luopsum.

l0 TNITIAL LOAD TESIT.

OSS 29ll) (Part IV)-I979

Test of a single pile under inil ial load (200 ner cent of ISS 291 I
p1l6-sapacity plus 25 per cent as per ISS) totalling Pt Gv)to 225 Wr cent p!19 capacity as per rhe testing 1979.
procedure spccified in thetender conditions inclusive
ofall charges for extension ofcutting of piles that
rnay be Decessary, erccting loading pla,foim in the
manoer acccptablcantr a proved byihe departmental
oEcers -to 

gcther with labcur and other incidential .
charges for loadin g and un loadin g the test loads rod
hire and transport charges andallotherincidcn-
tal chargcs fo-r ccnducting the test including retainirig
the test load for 24 hours at I 00 per cent c rpacity.'-
Testing oquipmcnts shall be got tested at contractor's
cost and test csrtificate and calibration bhart for
pressure gauge produced to the Executive Engineer C.E.
incharge before commencing the day of the test. Circular
Calibration of oressuregnuge must bedone before No. 176/81
taking up the first load test in every site of work.

(a) FIRST LOAD TEST.

. . . . . tonncscapacitl.. . . .

.. .. .tonnescapacity.. .. .

.. ..,.tonnescapacity.. .. .

o
(iD

(iii)

09
11

.. .. .tonnescapacity..

lnstallation charges inclusiv! of transportation to and
fro and labour for assembling and dismantling
of piling equipments irrespective of number of rigs
employed fsr the work. This includes trial runs of
the equipment before commencing aclual piling and
necessary sundry items required for installation.

" Spro,u, @xornolc.

t. The tenderer shall 6ll in quantities, rates and amoudts for all itcms o[cept 9, 10, 11 aod for ahornativertems wherc]onlyrateslre to
bc quotcd.

2. The tenderer shall fill in, th: deri o:d clprcitl of RCC piles frr wlrich he is :quoting his rate. Hemristgiveliraotitie lgainsr
Itoms 4-or 5 as por his desigo and qucte his rates th:rsrf. Th: rl:sign gelculatioos for pile camps gadebeaqsand pil€smustaccuoopaoy
tho teodor.

3. Details of dowel bars will be given by the Executive Engin:er/Superintouding Enginer during ex@ution of rrork but cluaotityofsrcel
lu pilo ca'rs and grade bsams will be io aoccrdance with the deigo of the tendercr and to be approved by thc @EpGtcnt autbority. The cost
ofieinforcement in piles shruld bc included in the ccst of pilEs against items 4 and 5 of the schedule.

4. The number of tests to be crn lucte I in items 9 to I I shall depand on the direction of the Executive Eqginecr/Superintending pngineor.

5. Ths tondsror shall fitl-in the s:I:Jrl:, th: qraotities of ste:l and canint tequired to be s-upp[ed by the dcpartmfo-ifid rocoveed s1 t t]

issugrate'tortheexccutionofthcirb, Hosarrldalsrer;lorod:tailelcalculatiohsinsupportoftheEgutps.
, 6. Tho tenderer shall alsc enclrse,a laycut of piles as por pile dxign proposed by.hirn. : r

'-7. Tho piles shall bo d:sigood- anC oxecuted gonerally crnforming to the ISS 2rl I (Part t/Part ll/a:r:l Part tV) 1979 .lnd .\atioaat B-ritlinc
Oodo.and other National Standa,rds orevailine from time to timo. . 

-- ---' - ' t

? 8. P"yorot shall bo-resrictod only to th? q ranrity farnisheat in ths tenCer f:r iterl of q rrk (G-'ade b:ans, pile rrps, mat l rcrcte, :rc.) l
. oE as per tho tondersr's desigr to be approvsd later on, i[ any alteroltive design is furnishcd by the tenderer. It may be octed that unier n6' 

oirrum$anoes paymrnt ghalt Us ma{e for. any additiona.l qgaotities ovg-r and abcve the q,lantity furoisted. in the tender. Horrever,paioint: , .
' rhatl be mrdo for quaqtitles exocuted at the request of ths department for vvhich approval will be obtainpd by the contractor froo c6-afetent
eutboriW. ,; $r i . li tir

9. The ratos shall io:lude wrrk in shifilyst:o rlso rn I n ) ){tra lJyoe'jrt will bo ootortainbd f.rr such shift systernof workr
10. Thc tenderer mi.rst state th3 n'rar)3r of piling etr,ripn:nt, the typr o[ eluip.n:nt arl th: rtaff that wilt be larmrrked for thigwr,k.
1 t. Th: teo,lerer m rst furaish th? 3 r, rcity- rf Ir.ck, th: nT nr:r of dial gragis and theil r-ange, the range of pressure g:ruge, the tact late

.of calibration of prossure grage anC th: mrnufacturing dltaits for Jack, prossure gragp and dial SuaSes 1t 
thctimeof sub6i-ttiig'hi;iild;;, ,

12. The teodorers m$lslsc furaish in tiis toal:r a diagramnatic-sketcb of tlo load test arrangement off-ered.by them iadicatiag all detaib 
- , :l.oftheloadtesttheroinifthlydrn)tagfeetotir:;trr1ardnlrn;forloadtestproscribsdbythedepartE9nt.

13. The teodErer mrgt'dIrr o:rly in ths departm:ntal schedule furnished in the teoderdocuneots. i), r

14. Tenrlers which.,do,not co1ply with the above conditions wilL bg rumoarilyrelrted withoutassigoingauy re:rscrr3. i::,..

r:. "r'{
t:_ :t,.: ihh

ra

.l$ t,;
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l. Teqders ray Le
of reiaforced ccncnt
however, to such pilcs
udder a test load of
tetrt 6n as ipciilcC
loa{ adoptcd io thc

tions hereinafter set

2.t'

rejecring al
whatsoeyer

standard opccilcatiens
contract aad ia ss far

l'
I

1
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t{ffi(E'To" AND GENERAL CONDIfiONS.
-'!4.-fidhi 

et.v.iorr. nou'b;elq rectioq "t*ioo ogrtr
froporla'UuilOisg agd a kcy plan showiag the ROp qofipr
in Grouad Floor/Bqpemcnt {oor togethpr wirh loads crsLd
by thern independeatly ere furaiehed to ttc,m in the ,Efr
documcntr. Ia rddition, schldulc of cohrmne and lods
carried by earct aolumn ic also givca io I .ta&mcot. Tcodglf
will work out &oir ,pilo sizes,. capacify of pilce, ctc. for &i
above colunn loads.

15. Teuderers must thoroughly ecquent ttrcmrclves ?ith fllt
tendcr notice, drawings, spccificatioos, erticlec of egccmcd
and conditions of contract. Eech teader rhould cootrin 6l
only rates but also the valuo of cach itpm of work entcred
ia a separato column, all tho items bciog totallcd up in ordor
to show the aggegate value of cach tender. Thc ra-tcs qu-o{'
by the tendcrer should be exprcsced boti itr wordE end
figures. Every tenderer'rs expected bcforo quotiag bic ratq
to inspect the site of the proposed work. Sampfl of mrE,l
rials to be used on the. work shrll be submitted at ff
.teaderert cost to the Exccutivo Enghccr for epproval bcta{,
the supply to the site of work is bcgrrn. It must bo clcirl,
understood that neither, tbe probcblo luaetities fu"*t fiischedule * A " to the teodcr nor the vatue of tho individui
iterns for the aggregate valus of &o eotire tc,nder will fotop&rt of thc contract end ttc department does aot in aoy my
assure the tenderers or guarantec rhar the sard probeblo ;"!"dties are corroct er &at tho work will eorrerpoed tha-tf"--lL
. 16. Tho ruccessful teoderer .(contractor) 

should hevo rtlnecesory matorials and equipmeot ready 
"i tn" ,iJ;';:

mence the work within a week after the dato of sigaiog Gcontmct or within a fortnight from the date on which intima-tion is sent to him to the efiect thet he 
""o "nrc. 

upon thositc- Ior preccoding with the wort co.rcred by the 
"ootrr"qwhichever is earlier.

17. The tenderer shall cxamire oloacly the Tamil NrdU
Detailed Standard specification and 4lso the standard preli-mrFary specfficatioa contained thercin before nrumitting hi.itcm ratee. Tcnder which shall bo for nriOeA vrort intitrr
I^{e $rU alco carcfully study &o drawiags anJadditionat rpeci-fications and all the documents wh{ch firn ,art ol to egr*DeEt to be entered with tho eoccptcd tcndorer.

18. The tender,r gttention is invtcd to tlo rcquircrcots d!materials under the clause (materials and.workaanslip) in &oprliminary specification of thc Tamit Nadu Derailea-iaat-
specification or the Indian standard specificatioo ana *q
these specifications are not applicablc to tlc test rpoeiflcatha,
possible as directed by ttre SuperirtcnCri3 Erginccr snd lEtenderer shall quote the rates accerdiagly.

-19. The successful tenderer. (contractor) sholl nefto Uoatteration in thc drawings "" io.'th" -.8-iilcatiiili"r?uiourl".
or catculations, onc€ these have^be;;;t;J-by d""S;f,.}itending Engineer and shown. .A" ;*d;'i-ir"r"p"r.y appearin-thef .or any doubt as lo dimeniionslriJJ-tate., le 8h8ll
:r'f,:,*"lt#l','i'f"'i"'fi*i$:",*lf ,tF,u'ruf*T#
successful.. tend-eiei (contractoi) wiif-n"i be-te"ntitl"a to atrvremuneration for oreoa;iilfi;i;i r# tf"'-ffiHr*fif ilof:ljo?. ff ,,":fll:"fj, Habove charger. 

,
20. The contractor would give to th,e Municrpal, polie edl ,other authorities all notices: ib:.-- ,U* ^';;**-:rfr"i;i 

'

by Iaw and obtain all requisite licence to.-tuioporary obrtortions and enclosures and pay all fees. tax and charges whldmay be leviable on account of his operations in execlting.:the contract.
2l . He shall make n?_od--"ly.dlpagc 

-to adjoinine property .yhplheq public- or privite ard'rh"lil;;pil ?io maintaie anvIights (either for illumination or roi""iirtioiiie" ilii*drtiill ,

required at ntghts. 
.r

for aly acccpted standard system
piling and cappilg slabs, subjpcr,
the linit of scttlcmcnt of 12 mm

end a half timc vorking load for pile
rl. 2911 (ry) 1179. The sefc worljng'

design mrst cdntornr to the
(ISS) and schedule of conditions of

Ocy nry bc epplicable to thc condi-
(please sec clausc 60 also).

3.Any tender not repived io propcr order and a.ccordingly
instrustiong givee ia th$ notiec aad in duc.tiurc will be rcjectcd.

4. time shell bo colsfdcrd as the cssence of this contract on
the part of the coatrac{or. If the contractor fails to complete
the wprts witlin thc tiErcs specifiod or within any extended time
to which ho ray boconp entitled unCcr thcse prcscats, then the
contractor shall pay et aUow tho Superintcnding Engincer a
sum calculatcd at tL qFa of Rr. 2ll (tro hurdrcd) pcr d8y

7 as liquidatcd de^regc enF not by way of penalty, for thc period
boyond the saiC datc oridatcs or cxtcndcd timo as the case may

. be dtring wlich thc rprts qhall rcnain nnfniefi6{ ?[d,. such
dam&gbs shell bc dcduclcd fron ery roeey due or which may
bocome due ts tho ccrtaetor.

5. Thc cortrectcr rill bo pcraitted to do work et aights, et
the discretior of dcper,hetel ofrccrs but no cxtra rate wilt
be"allowed el .ccorrtiof overtinc r.gcs, cost of lighting or
any other rcctunt. i

6"'The auccccsful tcnflcrcr should not assign or sublet any
portioa of thc contract without thc written permiSsion of the
Superihtendhg Eagiaccr.

7.,The terdcrors.arc lcqucstcd to statc at thc tine of tcnder-
ing the facilitics arC th9 rumber of pile driving machincs thcy
have at their ilsposal ffr piling work.. o.

18. fne badorcr is rcquired to sute clcarly thc dctails of
machinery ard stat ttdt cen be barrerked for this work to
commenoe thc wort iricdiately upon ecceptance of his tender,
The wholo a6ft elmiriirg of pilc fiiundation, pile caps and
gradc beams should bc corrpleted within . .... months
from the datc of handirg ever of site and according lo schedule'A attached

9. The tenderers mustifurnish the make and ,:apacity of fack,
tle numbcr ef dial gau*ce and their raage of travel,'the range
of preqsure gauge, the last date of calibration of pressure gaule
and other relevant iafolmation on equipments and instruments
proposed to be used on : this work.

10. The load test mu$ be done as per the details prescribed
by &e department and coafoming to Dorms indicated in the

Eoginrcer, PWD Circle (hereinafter
reserve to himself the right of

er ary of tcnders without assigning any reason
for so or of accepting tender in parts.

46G-3A-5tA

.j. *- -r.;,;&:,

13. Teoderers will

li

11. The teiderers sive their ofters only in the depart-
to them w,ith the tender docirments.
furnirhed with the details of soit

mental sohddule

profilo in the form of borechart as obtained from sub-soil
invcuttgatioi at site to thcm to quote rates for piles.
Howet'er, they are permitted to put up their own bores
at their coet at site tlrc written-authority of Srrperin-

Engineer and verify &e soil
satisfy themsel'res about the cor-

characteristics of soil at site.

tendfng
pro,flo; before
rcctness of soil profils

to
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22. .Upon finel corplctior o[ lo vort at to rlhrl;l ol
- f$ fCrU* from ,ttc drte of crripletior, r{f,1 . cffdr

: q,!ta lmod by ihc'Supcrhbndiit Earhror, tla robatier
iffit of Lll2 pcr ccot (in additiol t. Erra..t Dlerey. pfpdt rnd Sccurity Depor0 fill bc rehcscd for plynolt
prgidcd the work is free. frofi dcfccts, rhrinkap, sbttLnontr

. otr,ctlor.faultr for vhich tho contractor is responsiblo urdcr
&.fias of this coEtract. If ray dcfmts, shrinka3o, scttlc.

, mcrts or other faults ar aforoseid sEall apgrer within rir
6(itln from tho detq of conpotiti,on of thc said qorts, such

t$sacg shall be withheld and dieposed oI subirt to and in

, F L.Dotr leid down in thc Gcncral Conditions of contract.

DEF',INTTTQN OF TERMS i

. ,21. Driv,en catt-ir!-situ ptlc.--nbe pilc formed within tho

tfound by driviag a caring of rmiform diameter, pennatrcnt

- or temporary. and subsequently fiilling in the hole as formod

, wilt plria.,e reinforccd cetnont cortcrotr. For displacing thc
*$..s-oil, ,the cacing tube is installed with a shoe or plug at
fitq bottom end.

?L Cut of! lcvct.-lt is the level where the installeci 1;ile is
elt off to $pport the pilc ceps or beams or any other struc-

. tuld cofirponent8 at that levcl.

25. Teit file.-A plie which is'selected for subjr*tr to load
. tdi and whish ir subsequcntly loaded, for that purposc. The
- dst'bilb may 1st a worling pile itself if srtbjected tq routine

" load test''rip'to 1-ll2 times thg safe load.

26. Trtal piles.-lnitially onc or more piles, which ..o noti
w,o*rSg piles, may be installetl to asscss load parrying capl-
city of. the.Biles by load test. These are called trial pilcs.

Tlre pile are tested either to thcir ultimate bearing csptcity

. o1 trlce the working load.

27. Proposed working lod.:thr ghsll mcen the ssfe loed

ciagiod by the pile or .group indicated by tendcror rhib ruL
mitting the teader.

21. Final working load --$is shall mean thc sefo loed

that will finally becoming on each pile or pilc goup duo to
R@ columns and grade beams. If the loading tcse' a3

deffncd in clause show that the proposcd working load sartot
be obtained, the Superintendent Engineer shell work out tho

Eate bad of pile'or group of pilcs which shall bc binding on

thc ootrtractor.

29. Rounnc lcsr load.-Thu is thc toad appliod to I
soldod pil,c or group of piles to test its bchaviours, urder

. exsots. oi loading at t5O per cent of thc working lord'

3O. Scrtlcment.-Thic i8 thc dovnwerd mYGGclt, of thc

- pils recorded from time to timc during th' tGt loediry of

. 
t.Pile. ' 'r"'"ru'll

31 . Total scttkment'-Ihis it ec doraterd ioto{rcnt
reeordld during tbo test loading d the dlcc and may coDlirt

ot';clo*r dcformation of fte filc itrolf, detorming'of tho

gt.i*e surmunding the prle and any mot$ttncat o[ tbo pilor

Oiqrr# tbo grornd.

32. ru$iduat settlement.-Ahis is tho difiorcnoc bbtlcor &e '

tobl settlement and' tbe smognt of recovery rcEords il "fio
t6t load hae been totally rcmoved from thc pilc'

31. Etutic deformation.'!'lt is thc'rhortcning of pilc vitlir
'the oltstic limit of the mterial forming'

31. Followu tube.-A tube which ugcd followiag tbe neir

o.mg tube vihen adequate -sct 
is 1ot obtaincd with- tho

;;" -.i$8 tubG aod if it requircr to b' orhdcd furtqr'

Trr icr &rocrcr of rho idlwc Eb tr b I.r
er tlr ierer dirncta of the cariag. The fdlllu Ef. rlr[
prcfonbly tE'ro ouddc g[iAo'and'ehouttt bo wrtru{ft rhcn
drivr ir rrtcr'bcarlrS rtratr: or *rft'dryr.

35. Dorcd-cut-in-situ PiIc.-T[ri pflc foracd sith. - 
tlo

3reurC by cxcavating or boliag a fiIo'witbin it tit r lilett
tlr usc of r tcmporary oqiog and subaeqrrcntly f,lh3 it tith
phir or reinforoed concrcte. When thc cuhf ir loft
ponuently it is termed as cased p.ile and'whon tlo castirg
is taker oot, it L t"fm"a .as uaca^rcd pile. I

h hctr[ing a borded pile, the oidcc of tli' boroholc
(rlcn it doc.s not stand by itsel$ it is requircd tii.br s-trbi-

lizcd with the atd of a temporary caring o[ fiifl:'6. .&l u!
drillirg mud (Bentonite; oI suilable cod8iffir. Fcr il[rb
situationr, euch piler are formed with permucrt 'casiag

(lircr).

35. Initial load test.-lt is carried out ofl tqst fl.t) tfich
is gcrcrally made for the pu4rose, with i view.to dacrriring
tlc sefc load aadlor ultimate load capacity'

37. Roatine (check) lod test't-lt ir carbd ort'c I
workiig pile with a view to determine displacemcnt (lctdcrmt)
corrcsponding to'tho alllwable (working) load.

SIACING OF PILES: \

3t. The centre to centre spacing of pile ic cotaidcrod frrtr
tvo aspgctr (viz).

3!. Practical aspect involving installing the pilct ard

{O. Thg nature of the load tadsfor, i.e., by frblo elono

or by end bearing alone or by bolh to the soil and pooible
rcduction in the bearing capacity oi group of pilor thcrcby-'

Thc choice of spacing is ncirmally made on rcri'cmpiricel
epproech.

it. ft or. of piler founded on a very hard ctratum end

dcrivitrg their caprcity mainly from and bearing, tl9 14i38
df bi go""*"d by the compeoteocy of tho ad tioering

strrtr. The minimrm spNbiES in trrdr caset &att tr 2'5 tino
tho diameter of tto shaft

42. Pilcs deriving tfr"i, U."riog capacity 
"r'rairly 

fron fric-.

tior chall bo sufrcicntly apart to ensure that the meoc of fiou

from which the piles derive their sul4olt do rct ovcrlrp to

ruch an extent that their bearing rzlues arc rcduccd'

Gcoerally, rhe spacing in such caws Sell not br ttlr th
3 tircs the diamets of. the daft.

43. In the crse of toose saad or fiIiog clorcr rpociag

thlr in delrse sand my be possible eho diehffit 
'httt8tho piling may be absorbed by vertical aad horimltd conr;

pactiin Jf tho etrata. Minimum spacing i8 sld *ntl rry
io t i* 6o dianeter of the Saft.

Notc.-ln caro of piles of noo-circular croc' td.-.'
diucter of tte at",r.t*tU'"S cLtfe 6halt bo edogld''

FOR. " DRIVEN " CAST$IN.STTU PII.ES :

tl4. Pilee shdt bo installed as aoorrately ar porriblc 
'ccor''

irg to design Lnd drawings eitbr vertically or to ttc 4rcmGd

bei_. creater care *outa bc cxoroised in roapect of irut l-

I"Om "t 
single pilee or pites io two pile eroup'' '-{ n gu{t 

:

nrr-t1ff.liirlee' a dwi&tiotr of l'fl' pcr oeol aad lor n]rr
;il*.'-; ;;":"ri* ot 4 pcr cent should not normlly -'te-.;;;. 

PiIe* should oot auoi't" moro tian 75 lno' frm
,nJ J"*Sra poritionr at ths wo*iqg lerd 0['60 Diliqg d'' '

h (ho ce* of a ingtc pilo itt.r col'uo!' rytt'bhrr-
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47. la formrng cest iin dhr-pilcs thE ioint! of thc filhg
fbrms bnd follower and lthc bearing of thc prling from on itr
shoe of'any driviag rih sball bc effectivcly scdcd in an
approred manner so ar io preyent subsoil water from gaining
acilss Into forms at any stage of driving or withdrawing the
fornrs pr'when the coa(rcte ia being ehuntcd into forms. It
water sand or slush or {ny other impurity get into thc forms
,at the stagcr of 

"urting ir- driving tn" pii"J u"a it tfrc 
-t 

J".
cahd or slush or 

"oy 
ofii"r i-p*ity cannot bo rcmovcd to the

ntisfac{ion, of the Supcrintelrding Engineer, the formc shall
bc,.pulled out and drirrpn if so required at the @nhaqtor,l
cxpcnse. If in withdrawing the form after casting the pile,
it is found that cast in.lsitu pile has been disturbed in any
manner, cither tlirough the diqlaccmcnt of the rcinforccocnt
or. pinc'ab d whole'or in part, the same shall be reportcd by
thc .coatractors to Supctintcdding Engineer, who shall dccidc

. thother thc piles shall bc rejr:cted and a fresh ,pile will havo
to bo drivon ia the samc place with a ncwshoe and if this ic
lconsi&reO impossiblc orrdifrcrrl! fresh pilcs uot less than two
ir numlior lshall be drivfn'in 

"""h "ur" 
of such rejection, at

rrrch places as will cnsurd the centre of gravity of thc originallyrproposed group of systom of pilcs to iemain uodisturbad a;d
tLG ootrlractor shall not bc catitlcrl to any payment on account
of .tlie-roiedted pilc or rif thc cxtra piles roquired to prcserve
tlc oeatre of gravity od thc systern of pil", undisturbcd, nor
can palment! be madc for any consequential increasc in thc
c.ppiaS or bcams and pdlm.eat shell br medi orly for ore piio' as if lit wcro good pilo. ;

I.,b. lrr fr a L:!Ia I
-!itr loll prwi& lc lb ruit

tolcrance iq Poritioo and inclisatio*
beyord tho!. linritr ald to rucL

takcr ore
pilcr ahoul{

by onc or Bor. additionel pilot.

4fl In'a pilo group, tle ccguaner of iaaallatim of pilcc shall
ootuafly bo from ocntrd to, tha Periphcry of the group or
from,ono rido to the otlir.
i- . :-:.' i

- 46-. fficicnt tinc rlqU bc allorcd, rhc.r irtdliat ph
in a gloup, for the fr-_0chly pourcd concrct in a pilc to sct
bcfore installing adjaccot pilcs.

'Nq grl. shoulil bc lcst Oan 12 inches, (30 cr.) ia dianctcr

49. Durieg the of tittdretal the corcrctc sball br
completcd by raising .thc 3 tons hammer oE to,of the tubo. The rlropc and the rate of striting
shall b€ applicd whcn' pilc is at its maximum depth
and during thc pile thc drop nray be reduccd.rd th+ sppod of fte increacod.

50. All eoncrete in pile must bc thoroughly complcted
m one operetion its

fodi fr'arilj or d !.r. arr c 6io pil. ilfu il.lFC
roll ebovc thc founding aoptf oV ior Z'or 3 

-;;-;d
drivilg ceqtirrrd ncrt dr].

51- .Eacord,r.{bccrvetionr nrlc duriog trro driving of c.*
pilc rhell bc rocordcd ia thc pro forme encloscd. Nurabu of:
pilcs drivoa Cnd tbcir rcspoctiyo longth sir,ould be r"*rO.O-*a
seld to Exccutivc Eoginccr's ofrco orory day. Whon ttrc lest
blows for sct are givcn oo pilce,,,thc cxocutivo Enginccr or, hii
reprcsoatativc should bo intinatod to enablo him to rccord tho
"sct" observation medc ead rccordod sct each dey shell bo
sent to the Executive Enginccr,s offpc the following dey.

A .rccord chell bG tept by tho contractor of tbo totrl
penetration of. bvery pilc aad thc behaviour of such pile
during driving. Any deviation from the designed locetior,
aligrimeot or load carrying capacity of auy pile.n"U U. promptly
reported to the Execuiive Engineer/Superintending Enginccrand adequate correctivc moasure reported to him. Such
mcasures shall bc taken aftcr approval oi fr."rti"oEgn.ri7
Supcriatending Enginecr plaas showing suih deviations and
correctivc measures stiall bc filed with the deparErcnt. On
complction of thc pilc installation all pile records togethei vitb
other rccords such as additional boring or othei subsoil infor-
mation that werG obtaincd during instalration of ttrc pitcs seeit
also be filed with thc deparErcrt.

52. The contractor ic to guarantec that each pilc will
sustain after the period of maturing safety without iiy undue
deformation and settlemenf thc proposed working load spccificd
for thc pile plus 50 pcr cent over load. All piles sUati U ntto carry the specificd tcst Ioad 28 days aftor placisf ofconcreting in the pile.

53, In casc the iutellatior of piler Scwc e tadcce;r to
mate the prcviously installcd piles to havo tcorrrrto icicl
rnarks shall be put oa all pilcs immediately after irutaltetion
rnd all hceved pilcs shall bc reinstated to ttrc roquirol
rocirtence,

51. Mixing.-Tbe corcrct i4rgdieatr shail be mixed ttroroujl-ly in mixers designod so es to positively ensuro unifo]*
distribution of all thc compound matcriah tarousuout 

- 
il

mess at the cad of miring period.. ,Ihe miiing of Lch l-l, lZcu.m. and lcsc shall continue for about l-ll} {o 2 minutor flrrs fouod bcst ir pmcticc after ell ^rraterials exccpt tlo fdl
emouat of tater ero iE thr nircr.,

55. Tho colcret. ir LCC iters shall bc propirtiercd by
volume.

56. For all RCC iloas, th corrsc 
"ggrogd. ,itt br ofbroker rtore, pessinj throql . ,"..*-iid.io , tlrhrcmcshcs aed rctaiacd ol a lrqrool with 6 mnr. rquero nS.

f/. Thr reirforcld cor€retr wort shall comply il aI ,

respGcts rith thr Iadier gtirdrrd epocilication ard pnctioe. ,

5E. Etrcctive means strall bo rdopted to ensure the spcciEe.Ccoycr to th roirfororont rods, rc pcr ISd 29ll (ptiill)
ln9.

59. Wlore rodr erc hppcd, -'c lapc shalt be of qryreved
leagth in accordenco ilth 1qo ISS 456_197S.

6q Consolidttiotr.-E * leycr of concreto shall bo ol'vortcd to obtain coacrc], of niritnurn density. A[. coecrotrrorks- exccpt coaqrtc lor ..eest.in_situ,, pilcs ,h"U bo-;;pected by thc ur ol thr vibrator.
61. Unilorily od ,tg,irth._To obtain a unifornly SoeCquali(y ol coecrctc t$ spiner shall be takes i, -O"

contnqtor at his ova -rt:o tho 
-days 

of concrotiq3 ; *A

of pile;
bc left
posltioi

alr son as pilo
uncoacreted
at thc ead

Icagth frmr pilc shoc to top
ir complaed. piles shall not

i,

I
jr.

,l

,11.

-d{"lra rad foundiag thc esing it&r'l *trt. Ei&sr thc corcretia3

:.;}rli

I
I

I

i

i
I

18. Pilc th foundirg of tle pilcs
at the corrcct dcpth,
tltud pik dcath chal

suificiont for a lergth of orr
plecod ia thr tubc before the initial

rithdrabal Ac uoor qi thr ckir frictioa bctwotn thc crrtherd the tubc has boor brotcn tithdrawal shall bc stoppcd
ard th reinindcr of thr GoncrGtG plactd ir thc tubc. aftcr
rhich the wittrdrawal ny proccod.
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&aU be standard cylin&r lt c.ut" - -disme*sr rnd E0, cp
diSb:'"ttbtii: "taiti' cytisdcrqt shrtt be ti'sreo qip'eruiiertaity or

, ri dthur''ipprovcd laboratotics and if 'oerc teets give strength
!s6 rhen tloac rlrcilcd lderr, thc I Ercr:utive Fntineer slnll
[syo a ntDt to pcnalieo thc contractor by rclccting tfp rort
Eooo.

Ulnimum ryliadrical strorgth rcquircncnts of RCC works.

Mix 7 asy 28'day
1.2'A l0 Ninm! 15 N/sq. mm
l:ll:3 13.5 N/sq. mm 20 N/sq. mm

' 
62. Stressas.-tn no case slsll thc stress in the concretc undcr

propoed working load c:ceod S0 kg.l cn; and Z0 fig.lcm; io

the cariL of l 2z4 end l:l*:3 rnix rcspectively, stcel stresses

shall not erceed 23fi) Kglcrr; in tension and 19fit kgicm; in
compression, Wbcn the stresses in coocreG pilec are rcviewed.

no cooeideration will be glvcn for tl'c cffectivencsg of rcin'
forcemcnt.

63. For-Borcd-cast-in-situ piles.-No pilo should bc less than
12 " (30 cm), in diameter or side of e square. The full depth

of the boring in coll,apsiblc soil streta shoutd be lined with
temporary stecl casings. Altcrnatively epproved driline mud

susEinsion bentonite sturry), of adcquatc specilic gravity shall

be used for the full dcpth of tle borc, as boriag proceeds'

to prevent the sides of ttre borehole from collapsing. Accord-
ingly the piles shall be classified .rs (11): lined, borcd cast'ia'situ
piles, (2) partily lincd borcd cegt in srtu pitcs using drilling Tud.
In any case, e minimum leegth of onc metrc of temporar-v

casing shall be inserted in eech b.rred pile.

6. The bottom of thc borcd holo shall bc clcened ver-v care-

fully bcfore co,mmencing the coneriturg work. The clcaning
of the hole must be emured by cercful operrtion of boring
tool/and/or lushing of tlc drilling nud tlrough the bottom
of the hole. Flushing of tlc,boreholcs before coaor"eting with
fresh. drilling fluidlmud is ncccssary. Sufficient prcssure to
flush the boredhole must be maintainedd. which shall normally
cootinue for required periods. After rhe borehole has been

drilled to its firal dcpth, fresl bcntonite slurry ohall be pumped
through the chisel rcsting at the base ef the hole, to remove
completely all cuttings and othcr loosc naaterials from the base

of the hole. Drring thir fusling the speed o{ the pump shall
be increascd to maintain edditional high prcssurc. Thi6
f,uaEing'will rermally bc oxccutcd upto tle required time say

ll5 'minutes approximatcly &pending upon the cleaning.
After the hole has bcea tho,roughly llushed, thc chisel shall bc

removed for concrcting

65. Control cf qligtment.-liles shell be irstelled 8s accurate-

ly ae poesible er per ttre aesisru and dtawtogs eithcr vcrtically
' or specified batter. Greetcr cars'should be exercised in respect

of installation of singte prlcs or piles in two pile group. As
. a guide, for vertical piles, a doviation of f.50 per cent anil for

raker piles, a dcviation of 4 pcr ccot sbould aot be exceeded,

. piles should not dcviate morc than 75 r.'rm or Dll0 whichever
is morc in the ase of.Pilee baving diameter more than 600 mm.
from their designed position at the working lwel of the piling
rig. In the case of a singlo pile in a column. positional
toldtrance should not'be more than 50 mtu (100 mm. in case

of piles _having dia. moer tban d)0 mm). . In case of plles
devlating beyond these limits and to such, an extent that thc
resirtting eccentricity cannot be taken care of by a re-design
of fte Pile caps or pile ties, the piles should be replaceC or
supflemented by one or Erore additional piles. In case ol

, piles with non-circular cross sections " D I' should be taken
as the dimension of oile alonq which 'the deviation ri
pomputed. In such cases, the ,permissible deviation rn each

dirertion.ehould be differentldepending upon the dimension of
t'he tr{le btong that direction '

66,fhq'.tpeprfiq*i,on f,or bg.qlonits and, tpntonih. durrt;dr*
be as rndcr : .. :.

(e) Bentonite Por$Cer used foi the wort stiall be testdd 'tUr'
its liquid limit which shell be morc thih 3@ per ceht r.r4,
le.rs thsn 450 pgr ccnt. Send cootcnt i! bcotonite ahaU lci
apply 7 per cent (i.c. pescing through 15 ,E Micron-Slovc h
dry condrtion) Method of testiag liquid limit shall bc as grr
lSS 2720 (Pt. V). clauscs 3.4 and 3.5.1;

,(b) Beatonite solution shrll be mede by mixing it wifb
frcsti watcr usiog a pump for circulation. T6o donsity of thc
eolution shell be ebout l.l2 depcudiag upon thc site conditiora
and the virocity as tased by March Cons method Bhall bo
approximately 35 ceconds.

(c) Coneistency of the driling mud euspension shall be
controlled throughout the boring as well as cotrcrcting operatioet
in order to keep tbc hdc stabiliiecd rs wcll as to avci4
coaq.ete getting mixed up with thicker suspcnsion of the rmrd.

(d) The swelling indcr as measured by ttp swclled volurc
aftet 12 hours in abundent quantity of water shall be at leact a
times its dry volume.

(e) The PH valuc of thc bcrrtonite solution dnfl be h*
thaa 11.5.

67. Concreting olrcratio,as should :rot bc trkcn up uficn tbe
speciflc gravity of bottom slurry is more than 1.12, Concretio&
Shall be done by Tremie method.

68. During installation of board cast-io situ pilcs, th6 co.
venience of inetailation may be taken into accounr whilo,
deterrnining the sequencc of Piling in a group.

69. Trcmie method.-ln addition to the nmmal precautio.
to be taken in thc Trcmic concrcting thc follouring reguire,
rnents are particularly applicable in Tremie concerning.

(a) The concrete should be coherent, which in cement .(!o& '

less than 370 Kglm3), and of sltlmp not lcss tlun 1150 mn-.
(6) When concretiag is carried out rrnder water, a tcmporrry.

casing shatl be installed to the full depth of the borehole or 2,
metres into non+ollapsible stratum, so that fragnairts of grouad.
cannot drop from the eidcs of thc irole into the concrete i&
it is placed. The temporary casing may not be rcqrircd erocp6
rear the top when cencrctfur3 is doae ruder drilling mud.

(c), Tho hopper end Trcmic should bc a closed syctc
ernbedded in the placcd oeacrotc, rhror"rgh whiph watcr caond
pass.

(d)l The tremio should be lergc cnough with due rcggd tE
the sizo of the aggroga,te. Foc'2Q mrrr. aggtegatc, tho trcml+
pipe should be of itimeter not lins than 2(X) mm; aggrcgaF
more than 20 mm shall not be rrscd. 

:

(e)l The ffrst charge of concrete sball be filled up in tho
hopper after plugging the control hole of tho hoppor with a,
stecl plug or plate. The plug rs pulled up after tho hoppct
is fflled so that the entirc coocrete io the hopper will bo
charged in the bore hole thc plue shonrfd not bc lift withi*
the concrete. P

(, The tremic pine should always ppnetrate well iot6
the concrete with an adequate margin with safety againat
accidental withdrawal of pipe is surged .to dischargo tho'
cotrcrete.

, (g) The pile should be eonore&d wholly by tremie !Dd'
the method of deposition sho-uld not be changed" part way .

up the pile to prevent the latiance from bein$ entrapped'
within the pile. , r

(ft) AII tremie tubes shoufd be sorupulously cleaned tftct-
ulo.

:'. {

t



4AT

.Nor.mally coacreting oI the piles should, .be udaErupl€a.
Ir,tbe dr,ceptional,case of, interruption of concreting but whicb
qa.be tesumed,Pithln one. or two"hours, the tremie ehall.not
'Us taken out . of the conqrete. .Itrstsad, it Rhall .be mised and
bnyered glowly from time to timc to prevent thc conencte
erthintt the tremie from setting. Concreting should be r"sude.d
5y introducing a ltttle rictrer concrete with a slump of aboul
2E0.mm for easy drsplacemcnt of the partly sot concrete. If
ffd'coucteting caonot be resumed befbre final set of concrcto
rkeady placed, the pile rc cast, may'be rejected.

In case of withdrawal of tremie out of the concrete either
eoctdentally or to removc a choke in the tremie, tho tremip'
may be re-introduced in the followinq manner to prevent
h Pregnation of laitaoce of scum lying'on ttre tbp of con-
crete already deposited in the bore. The tremic shatt 6e geotly-

losered on to the old co.ncrete wit! little lrgnetratioD itritially.
A waruriculite Plug should be introduced in the tremiq Fregh
r[ncrete of slump belweep 150 mm aod 175 mm shstll be fillgd
in the tr,emio which vill push the plug forward and emerge.

oul of the tremie displaclng tbo laitaoce or scum. The tremie
wifi be pushed further making fresh concrete sweep' awa'rr.

. raitance/scum on iB way. When tremie is burried by about

{ cm 1o l0O cm. coaoreting may be resumed-

70. "Rcards".-Observatibns made during driving of 
"a,cl1ile shell be recorded in the Proforma encloeed. Number of

P[es bored and their respectivo leagths should be recorded and'
lcot to the Executive Engioeer every day. Wheo the. pilo
toring ls ftrishcd for every pile, it should be htimatcd to the
Srecutive Engineer or his represeatctive so as to enable:Lim
to record the "set" oboetvations.

71. B'or both "drivcn" and *bored" castir,jitu pilec.-J€otb
Irlr must satisfy themselves by careftrl io$rectibo of the plaos,

oianlination of thc actual sites and of rhe levels obtahing at
the srtes rbout ttre amouot of levelling invohed.

72. Tenderers shall furnish the followirg rleeign featrres for
the Pilo foundatio.ri r.fr,lrc<l by thgm rfte.r careful examinatieu
of the borechells, Labora-tuy tpst results on goil samples plans.

acl.erfirle of cotmrn toads foq the bud'lirgs 61d 'pccificrrtigns,
8nd ten.ler cor:diti..r'g fufrished in the tender documeot.

. (c) the type of pile (oundattoa popoced by them,

, (D) a layor$ of piles showing tLe siDsle pilcn, pile grouDe,

€ategory of piles, total number, workiug load oJ prtposed pilcl.,

.mix design in eqch category ,of pile. etc.

(c) Plan and cross restio of pile proposed sbrving tho
rcinfoicement dctails plao and nestion of typioal pilo cspl,

!a!*ion q$.'typical grade bcam, etc.
t (r) a-statement ehowihg tne numbr bf',pito 

"Oo,ptuO, 
pffi

cafoacity,' working load piqra[y sllolvpd o* each.pilcr

(e) t'reakup details for the quaatftics of varlouc ttqn adof
.ted'in the respectiie teodcr. : ! '1 :t' \

73. The tendepr Ety. hJpqpired'to q&Btfltistc his cllin for
the. prolnoed.working lord of each category 'of"piie b$,a,'
tcst carried but on a trialpilo at hie cost, at site of wor&' betore '

tlre awa d of contf,act. Thic includes the cost of pile ddYi+g
also and this bbt fldy'be"bnrfuiftial"loaif test or'a r6outfidt
load test pt t[e discr.etiqn" of ,,$e, dgp4rtloen!4l o$cer- . ;;.,.;r

!,i ./ .i.l ., ,\,1 1r

74.' Ifi{bar6" tho wort-iti# load "' f'roliti.ini'id the' t€oder cdnhot "

to achieved, additionaf tflbs'&rd' i6di8{sedr' slzb'of '!fle""d#f
as -.-W*t .yill.,[pvg, to

fuve,foo.,,

75. Thc m{qlUlot,rcourco:ntrlfr fc'.pilrr iutl bcnom fie
tip:of thc'pile'rhos'to"tro- bottod'of thi losgactive p.ile tlpG,'

*he contractors aio roquostod to itatc tto nqdoe si Diiiig_
aad concreting propooed by tlen ic. by volirnc biis * by
weigh batcher .t I

76. The,,idbts i5f trees; ctd. if mer wlth durirg the pilc ilrfv.-
iags has,.to be removed by the contractors at their Cosf . ,,

77. As the arca availrrble for dcpositing excavatcd carth at
the,site,is limtted, the contrastor ehOuld ma,ko hb oru arrs4iF
ments to remove the surplus earth h such I maonor that rmdcr
the circumstauces should progrcss of work in the pardcNdr
building or. in any part of eithcr building withiu the. sitc ,is

held up due to accumulation of arrpfru oar&.
78. The cuntractor should €o$re belore arrrnging for tho

conveyance of earth from site of work tb4t eirfrciEot quantity
ot the earth for filling in stdcs ol fqrndatioiu md Uuemcrliis retained in the site and oo extra [E],ment wil ti madoif due to the neglect of the cbnlractor, earth has got to bo
brougbf.from ortsidc at a later dsta

Thc rate for excavation shall ilclfudo tll nmery shortng,
Drling and prmprng wetcr found uEcarary 0od-th6r exccutbn
of the wbrk

79. The ratc chould, also includo for carting away nrrphr carth
to anywhbre within the sitc and withh tho purview of *aodard
specification, i.e., lead of lO metrcs and a Iift of. 2 mctres as
may be directed by the.superintending Engineer, ?

80. The Supcrintending Bngincec wilt suppty dctails of oolunn
dowel bars b be provided in p& cape and tho rods v{l be
delivcred at thc section Etorcs 6t rito of wor*. fhc podfion
of dowel bars for each RCC column shall wholy agrco with the
positiun of reapecttrc R@ columnr as indicatcd in drswlngt
supplied by tho Superintending Pnlrnocs.

gi. The dotractor shall watcr, ram aqd thoroughly consoE-
date the bottom of all excavatiOos at his cost befce the coor,
truction of the foundation or other work tt cD@mcoccc. .

U. A 75 mm thick taycr of olein ccomt ooncrcto l:4:8,
(I. cement, four sand and eight hard broken granitc stolre jglly)'
,10 1mn gauge, shall be providcd under all pilc csDs asd grads
Deams and may proJoct f50 Fm a["round bsyotrd tto cepq anl .
beams.

83. All caps and beams shell bc csst so rc to harc a fcw
constructions joint! as 1D6rrtte, provtlioa r]rell t[crtfqt bg Erlb
for castiag cape and bcams- ia ncit lccs 'than Al crr.m. , per
day of 8 hours contiauorr operatbo. .Normal stdrg cmmt
conforming to I.S.S. alone shall bo us€d for RC cap and bcanr
and for cagt insitu piles. 

ir.
84..The design calcula.tions for cefe load 'on pile oftered

by the tenderer shall be in accordancc with thc relevant -fo,r,. :.
mulae as per ISS 291,1 (Part I/Section l/Section l),-lglc)
and ronsistert with the stiil rtaihderistics and soil piiameters
furnished h the' tinder. N<itel-:lDesi,gn"balculations adoptiiig
dyaamic pile formulae, when the sub.soil is 'clalef o and' when t'
the hard _s!g4tu;4,,i!. soft .rock , is ngt r.plevagt , ,, , :. ,.

85. Reinforcemeot proposi:d for the, pite shall, be Eroiib6r-r .

tional to the siZe of pile offered so that the reinforcement eh
not' fliinsy:and'ttoes n& diifr' out dt pbsitigg.{urirs Fgilptil.;of pllis.'' "'

.--1..r'+ *i :-,: ,! rrlhrirj ;l n , ,.': . ,:'- , r,:i :,i
85. Trinderer ehall {go wor}*'out !he, structural ..ca1noitur,

of the Pile offered to zubsitaltiate tht safe load bronosert
on pilo; The snb.{{es. atlbptel fb'r cbilbreie 

" 

""ti 
'rtiii- .. t#l .

shdlt.be 
-in'acc'ordancs cdth'ftrc'fss '4s;ejiyll: *a trss tsi,i.e

(Pa'il"r/scti&ntrftu*iot z)i''Iy,.-.' :: 'r "1:r i 'r + "-',l

*:.*r.

bome by the coatrac'tor.
and
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lI. Trfdsrr $ell,r{o6 lreviriir ir Ultr II (lrrt. !/
tGctbr I), Itn iE th. dcritt celsuletLrr for pilo r cr,pr. Tb.
dqFh .[ dr prp +ds?ba sboull Lo proportioratr to l.l
fu df pile cfiercd.

tl. Tb drign dctails for 3radc Ltems shall bc tr rccor-
'drace- rttl thc Erovisioss ir IIIS IU Gt. III) D.

tt. tl/Lca a pile is e 3r<ru!, dcsigacJ for e ccrteir refc
loe'd is fouad, during or eftcr ctrccutior, to fell just slort
of tlc load rcquired to bo carricd by it, an overloed upto t0
pcr ccnt of thc Pile cepecity D.y t G allowcd or cach pila
Thc totrl ovcrloading on thc aroup should rot bo rorc
then tO pcr cent of thc cepacity of thc group ror rorc than
,l() pcr cent of thc rllo*nblc loed or a sirgle pilc. Tlic it
aubjcct to thc inc.rcasc of thc load ol any pile rot cxcccdiry
l0 pcr ccnt of iti capecity. TLic evcrlordiry ol lilo f,ill,
however, not be ecceptablc ir thc iritial stagcs at thc tirc o[
cubmitti4 hic toader.

90. Tbc rcirrlorcrcment erd crvcr end all otlct Cctrilr
reeting to thit will bc lovcrrcd by 1novisior ic ISI Il
(Prrt I/Scction l/Scction Dlln, end rs ler llc dirccttor
9f tb EupcriaEading Er3ireer/Exccutivr Er3irccr durir3
cresutior.

91. TL contreotor till corduct leeCi{ tcsts for uy
'Particuler Pilc or'Piles dcctcd by tlc Superirtcrdirs Ertr-
Doer. Thc tcst load cpccificd ebovc should bc put .l r
trt o.p ovcr tho pilc ureklcd by aretLor cupporL

9l. TLc load tcst on a pilc slell rot bc carricd out carlict
rhre 2t days from tho tirc of cestir3 tho pilr.

93. Thc contrector rhall himsclf .arrlrgc for thc rcccc$rr,
eguipmcnts for thc applicetion of loeds, etc., in thc load tert
and lhall rcmove the samc ef&r thc tcst. All thc cquipmcntr,
srad. be;, etc., ohould abo bc rcDoycd ftom thc lito aftcr tha
tlst is complctcd to the gatisfaction of the Exccutive Engi-

' r.cr. Retcs for testing shall . include thir end thc Dcpart-
ncnt vill not incur any cxpcrditure frr supplyirg or traor-
fbrtir! the loads, ctc.

!4. lcfore any load rst is radc, tlo ;roposed tcsting
cquipments, instruments. Ioadirg structurcs to be uscd for
metini the load &st shall bc aot rpprovcd by thc Supcria-
teedin3 Enginecr.

S. Thc prcssurc gaugc will bc got oelibratcd fron a rccog-
nizod irstitution aad thc eilcbretior ohrrt producod to the
Superirlcadin3 Engincer bcfore couercelcrt ol t*.

!Il. Thc arranlcmcnt of loadirj plrtfort, ctc., fiell Goi.
fon to thc spccifieatiors ard &erdr3 crclorcd ul tcrder
d'oononta.

!11.. Tho tloor ol tcst pit rlall Lo I cr- dcrr bclor t
bottor ol pilct cap ard lllirj rith rnil. bottn ol pib rp
Oould rd be dora

I. TLr top of thc pilc rp *rll Ir hirlrd over ud
iloi{frr md truc to ptruc.

t TLr did frl;er umd drE br rf totrie uitr, ortlh3
direct rcrdiry of wtthncrt ir rillimtrcs ud rlalt b. fttGd
lo 6o _datun bars with rrlrotic brei. Tlo {iel pqr
shrnH heve e ra{. upto 15 rr rt l-rt.

ft0. Th. daturr berc *rU b. { crifblc dructunl roC{u.
-: (prrfuebly elrel rccabr) crd iloll br built ir lodior.

tirllirirrrry or .or.r..s rr s.*#ilr t t (Ilre ixr tlL

,:'
'"',,1

srr diLt r of t|r pih) froa frcr of tlc prle. TLo detrq .

fr,rq if urcd u u1br, or try otlcr rtructunl *c!oll, sh6da'"
Lo atrerjlt for tio full hrjtt. ,TLcy qay bc rtif;cncd vitl'
toq pletls if rccauary to tccp tlc rtreigbtocrs. t 

, ,.
l0l. TLe loaCir3 pledern rhoull bc tcpt etlcert l|fi),

u ebovc G.L te Levc gulcicat hcedroom to ruovc rbrut:.
Ilc stetic leed er tho platforn should bc Ws
F Grt werkirq lord in thc crro df routins tcct ud [:
pcr cctt torlio3 loai ir the case of iriti.al test.

IOl. TLr tcot lerd rry b elplicd by ncanr of an appro-
prietc crpacity hy&eutc leck witl prcssure gauge or-ioad.
gaugr with rcnotc cootrol p"mp, reecting against rbllcd'
Stocl Joirts or suitablc load franc obtaining rcaction frot
tlo followirg:-

(r) Kertlclc Lcrvicr than tlc requircd test load p.hcc.d
er r pletform supportcd clcar of thc tcst pile. An cxistirg
rftucturcs of adcquate vcight aad suitablc construction G3y
terve .i kcrticd3c. Thc ccntrc of grevity of tbat Kcntkdge
rlor.rld .3ercrally be ol that ralc of tlc pilc aod thc loqd
rppticd Ly thc lect slould rlso bc ooexiel in thc pilo.

Il. Thc tcrt lode rhell bc pplicd in inorencrtc .,
rlout !0 ,cr cert of tlc workirg load of pilc es pcr dcri;.

l0l. Scttlcncrts rhell bc. rccordcd rith prcfcrebly four
diel ;qcs (pleccd equi distercc erourd thc pilc) of O.Cer.r. E3itivity.

all. EroL srrte of loading *rall bc neiutaincd till thc ntrof tovcmcnt of thc pilc top is not morc tlnn 0.10 rn.m..pcr.
lcur ia serdy soils md O.(E mJu. pcr hour in .crsc of cteyry
rcilr en{ herd strete or e aexianrn of 2 hours vhicfiovcr irgtrtor. For this purpose,'thc tylrc .of soil mgt with et pib'
tip *rll bc corsidercd. Thc dcsigrcd sefc load should Lc
reirtrincd for ll hours ud eettlercrb chould be obscrveC
every, Lour durirg this .poriod.

BC F<ir cech ircrcmert, rpphcatio; of loed rhall bc, u'rrot es possiblc. Timc rnd settlemcEt obscrvetions shoul*
Lc rrde at the comocnctmerrt and completion of each incro-rqnt. Scttlcmcrt obscrvetions rhrll be continucd r"hca eacl
ircrrGrt load ir kept corstert tt rbout 15 miirutoa irtervrh..

tt}?. Eech lotd ircroncrt on thc pile illl bc uniqtrinGd b,
oprltirg the Jack pulrlr rs requircd rrd cvcn if thc prclruro
felb dowr in the courcc of testirg it vilt be restorcd r Ly ,
ffih3 to tlc required levol.

l4L Tho lording.rlrll be coatiauod upto tric. t&t rfr leca
(rerkirg loed) dcrigncd for the pilc or thc lord rt which tt '

totel displaccncrt of pilc toplcap. equeh ttrc epproprirfc nlrr
d o0tlonert spccilcd bolor ir tho crrc of initiel loed tcrt.

1,t1. Tle lordir3 rlrll bc cootiruod upto l.* tim th. rf. '

led (rrertirl lo4) dd;cd fcr tlo file er Oc lord.t tti*.tlc thl dirplecclert d pilc tol/cl rpelr thd opp o$irt .vrlr of .cttlGtod rpcoif,ed belor ir th orre of tr'otrthc lorri
to*lrortiro cyclic lrd tr*..

S. TLr rerlnr Lrd rrr -.t b. cydo l;t fit
1.. Tlo lrd rl ll. fltr *Jrld br rrrsvel *lr by trfrd;rart thc ;re*r rr*dfly rEcr cortlb*t d l. ffi n{robild .lffilrIar ]& for tnr.brm.^

T. Tf. r..-ri ol lfr lori er lr rlr rll bt hr*ln
m fil..rr ir rh er rf '' lrrer' r* i-dn !fr. ua hel
It-L=J-m ,iL$' ' r '' ' ' t)'
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, (aI Two thirds of the final load at which the total settte-
ment attains a value of !2mm: unless it is speciffed that I
total scttlement diflerent froo 12 mm is permirsible in g given
casc oo the basis of nature acd type of structure. Jn thc lattcr
casc, the safe load shall bc the corresponding load to echrel
total settlement permissible. i

(DI Fifty per cedt of tirc final load at which thc total
settlcmcat .::uals to f0 per r:cnt o[ the pile diametcr in casc of
uniforrn diameter of piles and 7.50 per cent of bulk diamctcr in
casc of under-rea.,red piles. 

:

ll3. The obsenation readiigs of load test and the load
disptacement curve for the tesl shall be sent in triplicate to the
Executive Engineer, in tho prescribed oro-forma appcndcd.

Il4. The rates quotcd rhall include chargo for such items
of work ns the following and shall be for thc finishcd work ln
situ and shall include ail rmtingent expenscs including of taxer
or imfort duticg etc.

(af Marking nd setting : t the work.-Thc contractorc
shall carryout tho .ame wrth . :odolite and dumpy lcvel and
get it checked by .he Exccutfu? Enginccr. Tf,c- 

- 
lnstruncntr

required for accurate aligrment ehould bc procured ty tlicm-
sclves.

(D) Provision of rods, stal6, ropc!. ooBc-'retc lnil meronty
pillars. for ccntrc lines, lcvol and labour requircd ia cctting
out tho wort.

(c) Provision of all necersary scaffotdinp, ccntcring end
labour and appliances for transporting the hoisting end pilc
drivftrg machinery and appurr.cnances inclurivc of proparation
of road, and paths and for rhoir transportr.

(d)- Provision of sheds to keep materiats undcr covcr.

(e) Payment for water and elcc'tricity charges, reguired for
tte coastruction, lood test, otc.

(l) Arrangemcntg for p..ctcctiag wort during inclcmcnt
wcather.

(g) Supply of clean purc watet tequircA for work and
workmen from any rourcc of watcr opfy. Ioctutlc lor ell
cfiarges of laying pipcc, ctc., and arpply of rdsr from tho
corporation mains fpr works and worknan,

(}) Disposal as may bc dirccted of all rubbish superflrrour
marprials and dcbris as rhev spcumularG

409

(i).Thorougly clearing tfie cfiolo of t6o rork anC work
site in a clear and orderly :ondition.

(lI Allow for atl necessary haulagc and trgnsport of cartlr
from cutting to banking.

(&) Altow for hire toots and plant and test loads required
for tests of piles and matcrials thereof inclusive of all labour
and incidental charges.

(I)- Allow for carriage expenses including all leads, lifts,
loading, unloading and stacking to the satisfactioo of tbe
Executive Engineer. ;

(m\ Include for periodical test expense of materials and
all inclusive charges that may be levied by the Superintencling
Engineer to whom samples of materials used on the work will
bo rnt up at thc S'uperlntcnding Eagin:er! discretion, periodi-
cally for test purposes. The opinion of the Superintending
Enginecr on thc rcsults of the tests as aborr conductod shall be
fnal and binding on lto oootractor.

(a) Allow for aB coct of cxcavation snd ruoning the
Doeelsary timbcr stacl form or combination of both and pump-
ing water whercvor rcoamry.

(o) Watering R.C caps anil slab-s for a pcriod of thrcc
wecks from laying of cach and other necessary incidental
chargcs.

Altow for cutting oft piles to an even lcvel surfaces
of the pilcs to project 50 mm into thc beams and caps
, for all cutting wastes or wrackago, etc.

(4) Allow in rate for providing neoessary arrangcmdnls to
coabto observationr of pilo driviag, load tests, etc.

(r) Allow for the cost cf binding wiro for which tro
extra rate will bo allowcd.

(s) Providing in caso of cast-in-situ, oiles for sealing tho
bcaring of the piling form its shoe, as also at thc ioints of the
followers and form with gunnies or homp or pullcy or ln any
suitable and approved manner to prevent the subsoil watcr or
any impurity from gaining ac:css into thc forms at' dny sfata
or driving thc forur

(rI The contractor should arrange for thcir own mixcr apd
mixet drivcr

(p)
the top ,

and also

cb$., 3f, - t/

I

{



410
NAME OF WORK

DRTVEN PILE DETAILS:

I Type of Pile : circular/. .. . .mm.

2 tocationofPile. ....Capacityofpile............To

3 Type of shoe. ....Flat/conica1............8h, weight. ....Kg.

DePth..

4 Weight of Tube. ....To : trngth. ....M. Follower Length :

5 Driving started on. . . . .at. . . . . . . . . . . .hrs. and finished on. . . . . . . . . . . .at

6 Time for driviog and concreting . . . . . hrs.

7 Pile details (Reduced levels to be indicated) :

Ground level.

Plinth level.

Top of pile cap.

Cut off. level (bottom of Pile cap).

Pilo top (i.e. bottom ofshoe).

Paymont length. .. . .... . .. . M.

Built-up length...... .... ..M.

Emptycasing. ....M.

8 Mix..

9 Cement. ....Bags/Kg.

RECORD SHEET

.cm.

hr.

= l0 Reinforceaent details :

Main rods.

Stimrls/helical

hook.

11 Sct obtained ... ..mm. for. . . . .blows.

Cortified that tho "set" obtained for the above pilo has been. ....rrun for.... . blowgwhichirinaccordancewiththo
sgreomcot conditions and with the set obtainod. The pile is properly keyod ioto aod rosting on hard strata (i.e;) soft rock/disintegrated rock/
hard/rock/daue sand etc.

CouoterigDed A.E./A.E.E. Conlractor.
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NAME OF WORK

INITIAL/ROUTINE LOAD TEST :

I Date of Driving/Sering.

2 Corund level.

3 Depth of Pile from top.

-4 
Height of shorr.

5 C\rt offLevel.

5 Depth of Pile below our off lever.

7 Dis of Pile.

8 Reinforcement of rhe Pile.

9 Concreted oD......... ...Date.

at.

413

?days, ....2ddays...

To (Mn.)

l0 Cubs strenglh ol coogrete.

ll Dat€ of costiog of pitb cap.

12 Size of Pile Cap. Mix;

13 Reinforcemeor deuils ol pile cap.

15 Workil3 ioad.

16 Tcst Load.

17 (l) f,tetaits of 3 cok.;
flpe and Name...... .. .. ..
Mako....
Ycar of maaufacturc.
Madcio...
Serial Number.... :.......
Capacity.
Hydraulic lift.. ......... 

:

(C) Detaib of hessurre gauge :

Type and aame

Serial number
Calibratcd oo.. .. . i, . .

Made..
Made in.... ..... . ..
Year of Manufacture.
MaxilDnm prclsute.

^8 Specefic realoos forthe Sejection ofthc Pilc.

19 Rerult I Total s€rtlemeor.
Nct s€ttlemenr

Couuterrigncd AB/AEE.

(A) Details of Pump-:

Type and Nano..
Mako..
Year of mroufacturc.
Mad€in...
Seial oumber.
C;apadty.

(D) Dial Gauge details:

Type aod nama
Serial numbq.
Mado
Made in...
L€ast couut.
Range:ftraveL

OBSERVATION SHEET

Location of the piles.

ContrNtot

h'

!
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Wcrrrlo SErr.

Ehc Chrgct lq Cqturtng Shets.

Manufacturing and sup,ply of lvLS. oontering sheot for loading
?latform of size 90 cm x 60 cm rith 10 gauge M.S. sh€et and atround
M.S. angles stibbancr of sizc 25 mm x 25 mm x 3 mm

Itrr Csrncrs ron EQurpMrxt.

Test-fime requiremcnt.

Tirne rcquired for incrcments at 20 per cent up to
capacity of pilo.

Kccp th load fo.r 24 heurs
Raise it to 1.5 tirnes safc load
Release the load gradually

1

I
)

Total

safo )

u
3
1

36

11.76

8.64

2r.b

IlR3.

1t9.52
23.0
6;41

189.36

20s.2

23.0
#.u

ur.
315.9G

23.0
6.*

Andes

-25mmx25nmx3mm
1'1kefm.

gheet 2.5 mm-18(X) mm x 50O an-19.52 Kg/at.
Roquird shpct.......... .l.fi) m x 0.70 m
Wcight of tbc shcot. .1.00 m x 0.fl) m 13.74 K&
woieht of giode shect of sizG. - "o#rt -!.XIGSheet 13.7419

l7.7OXs,.

Wcight pf sbcgt for Oae m! at 17 .7A kE,

0.5r. - 33 x(&

Nuober of usosassum€d............. .. ....25 tino&
Salvage cost at tbe cnd expectcd 25 pcr ocnt.

Co+fficieot ef painting (cntcrhg rhccts and anglcs) 2f
Painting propoccd onc (25 usos) r

(1) G.I. sbcct 16 uscs-C?WD norms.
(2) Sprcading aad stacling of sand-

Rquirement of Centerhg Sheet.

Workins Arca Wcight
Ld. ot'rhc ol

Pld- 33 KS.

frire Clurgcs.

Pressure GaWe and Dial Gauges :
36 h$-1 No. Pressuro liaulp at Rs. O.4tthour
36 hrs x 4 Nos. Dial Saugps at Rs. 0.(E/hour

3x0.6mx2x0.9d-3.60 mr
Wcight 3.95 ke/m.

Balance

fack.

36 hrs. Iack of 100 Te cap at Rg 3.29lhour
35hrs. Prossure gaugo and 4 Nos. dial gaugoe . .

36 hrg. Hose pipe at Rs. 1.29lhour

Total

Rs. 190

36 hrsJack 200 Te cap at Rs. 5.70/hour
36brs. pressure gaugp and 4 Nos dial gaugps. .

36 hrs. Hose pipc at Rs. 1.29lhour

Rc-Salvgc
ct 25
I'CT Oafit.

Eg.

Weishtl
Test

Total 275.04

lRs.275

35hrs Jack 300 Te cap at Bs. 9.61/hour
36hrs. Prossuregaugoand4 Nos. dial gauges

36hrs. Hoso pipe at Rs. 1.29lhour

Total 415.8e

Rs.416.00

. lllrc Chugesfor Wooden Sleepnrsn Plo*x CaswtW PostEtr."

Teetwood sleepers 40 pieoes-1.80m. lo3
(0.30m x 0.236)

: 4.968 mr
Ptanks (LS) - 0.032 mt

5 000 mr

Casurlne post . . . . .LS . tq be sddod eeparahly

Teakwood wpight 850 to 950 Kg/m! . ... Say 900 Ke@
900 x 5 - 45fi) Kg. 1or) 4.5 Tc.

(5mD Woieht of Teakwood at 900 Kg/mt : 4.5 To.

Total life :30 ]rears;t

Cost of Rs. 5250/mt 6 Test in a Ycat.

Chargpspertest . ..-5250x5
= Rs.87.JO -6x50 
ffi

.Tc
(l)

60,7q

80 36

90,100 42

llo,120, l3O 48

Wor;kittg
Iid

Te
(l)

60, ?0

90, 100

nqks,

(25 utct)Ke. Xs.
(5) (O A

518.50 24,75 or Reto,25n&

891.00

9m0

I\[.T.

or No of
u808

25.

1039.50 41.58 or
42

1188.00 {1.52 t
48

f marks.

lorm.,n
(2)
2s 206.s0

297,N

345.50

396.(x)

pr
nf Ke.

(3)

825

(4)

-r 188

1386

1584

3s.64
36

PaituW atea or hdaiag Sheet.

Area of Pabling areafor
Platlorm coh test Mt,

Mr.
Q) . (3)

252s9
. ___r _:2 ZS254
36369__r _-3,14

254
12429_r _-3.792s4

(4)

80

489

-*, 
--4.32254

ll0,120, 130 48

t
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sleepers is r€gu

4500J-:-IB. (0r)0.016 m'is'rfuirea for ONE TEST'
300

- Ilirc chargcs foq equipm?nrs-

(l) Hydreulic Jacks

(2) Preesusc gauge

(3) Dial gauge ''(4) 
HoscPipe.
Jack

(Easod on tho llighwayg anC Rooarth Station' Guindy).

Life span-6 yoars ; oro yoar-p60 working hrs;

lfl) Ie tek:- :

Cost of Jack and accessories

S.T. S.C. Packing chargps and

Mainteoanoa oost at' lO%

I,rzst -)efltcr;iation of matcri al at t0o/o

Ratcftours::
7ltz

- Rs.3.29.
ztfi

Tangee I'Ieavy Duty Hydrarrlic Jacks (Tcstcd as per I-P.S.S-
1-02'002) *ith detached remote control Hand pumlr with Plain rlm
with sinsb actios puop (Rate ai oer tho Rcf' No. 11969/L/M 134ff1l*
dated 22hd Merctr l9t2 of Hesgrs. Mardtools, 'No. 1, Perianna

Maistry Struot, Madres-I. 
:

Life of Jack is aqumed as 2!60ihrs.

Cost of pressuro geuge

S.T., S.C., Convtyanoc Packing, deliYery * 15%

Maintenanoe @stat 5ol for Rs.932

Iass-Depreci atioo, at lol

Net Cort Rs. .

Rate/hout 881

-Re.0.41
2160

, ,''

421 :

Tangee p$sgttre Saugps dulycalibratd in tomoa for direct igEdfry
dial size in 150 mm.

(Rate as D€r Rel ''r ' . @lLtElS4tlrr/s, dsted 23rd March ltl
of Mossr , ardtools, No. l, Perianna Maistry Street, Madras-l}-

Life assumed at 2160 hrs. (as stated above).

Rr.
810.00

r2z{n

47.N

-

nr.u
(-) e8.0e

881.00'

Dial Gauge -
Baken Mercer-Model 60 plungpr trcc Dialgauepi with aocssodgs ,

iingo 15 mr*-{raduation G'50-0/0-100(Rate as pcr Price list of
Messrs. Baken Menceu trndia Private Linitr4 33/ll2,Nagar Road
Pune.4ll 014.

t8.
Life assurned 2160 hours (as stated above)

Cost of dialgauge with its aocssories

@ata purpose-Rate for l0 m is adoptcd).

S.T. S.C. Conve]'anoe packing and forwarding shargps at
t5% !

Add-Malntstaoce charges at 5l
Total

o

Number of uses

4.5 Te of T.\\r.

2N T.e luk z-
Cost of Jack and accessories

S.T.; S.C.,packing charges and

Maintenanoc ost at 10%

....50x6 - 300uses.

ired for 3fi) usos.

t

I
I

Rs.

q)oveyanoo etp.'at.t5"/; 
.

Total

6,247

937

718

7,n2

(-) 7e0

125 00

15.0(-)

Ratelhour -

Cost offack and accessorios

S.T. I S.C. OotfiEY4nco, Packing
Ma intenanco cost at 109/0

,ers-Depreciation at I 0 o/u

20750

[.
a[d dolivery at lSYo

t..

Rs.9.60

Total .. 23,056.00

. .(-) 2,306.00

Net 20,750.00

Total

Depreciation

I.Iet Cost

e3i.o ,

18.75

7,19

150.94

135.85

3J8

932.00

Nil.

932.00

t..
Qonveryanceat l5o/o ..

Total

7,112

rut.

IO,81O.OO f,esr-Depreci ation al l}ft
1,621.50 :

l,u3.l5

Net

a

Ze*r-Depr*iation of att0%

12307.18

--..t...
2160 :

i

,l

: Rs.5.70

t3,674.65

(-) 1,367.47

12,307.18

Bs.

18,225.00
2:135.@

2,096.00

Rate/hours

Nets

135.85

-Ro.0.06.21fi

Hose- n

Tangee rubber horses rcqulred for remote cootrolledJadt<s wi

B'S.P. female swivelling and connections.

Life span assumed l/3 x 2160 hours 720 hours.

Cost of hose pipe g M at a rate of Rs. 2?0.001m.

S.T. S.C. Conveyance, Packing and forwarding charges
attS)4

Maintenance

3OO Te tdck i*
Rt.

8r0

122

Nil.

=-

:" 
,l

I

it
i"i ',

2160
Bate/hour

720.N
-Rs. 1.2

I

Rate/hour



lo.r--
)
1I
)1

)

Io

IMTIAL LO.\D TEST-

lXourrr*o Samr:-

Ililc Char$s for R-S.J.

Total Lifs
Slatform size

Mcesureoent of R.S.J. Girders 95-MB.

422

l0O om x 200 mrn

25:40 KG,'m

18Gmm x 80Gmm

86.9 KG/m.

!

Wa(lnoSntrr- : 1

Hire chargos for R. S . J.

Total life
Platformsizo ..,
Measurement of R. S. J. Girders

90 and 100 te '

lfl) Yeers.
5.0() mX6.00 m
95-MB.

Patnthg, YcEht
M2 Kc

95.2

77,4

3.4{)

3023

3.91I

1,066

ilo/120/130 Tb.
l0O Yoars.
?-fl)m x 9.fl)m
95 MB.

100 Ybars.
6.00mx6.00m.

Weight
KG.

23tt

1825

854

1,11.00 5,000

Painting.

0.8-m x 7.00-m x 72.80 mt
13 Nos.

x 7.00m x 17 Nos.
100 mm x 200 mm

25.ll()KGm

lp0.nm x 500 mm

86.90 KG/m

L.S.

lfi) mm x 240 mm

' 25.4O KG/m
100 mm x 500 mm

86.9 KG/m.
L.S.

'l
I
)

1.72x9.0Gm x 5 Nos.

1.72-mx7.00-m x 36.12
3 Nos.

Allowaace for Plates master 2.08
Joists and extra
Projection beyond
Pladorm etc.

L. S.

Worrrxc SsEEr.-

Ilirs ctargps for RSJ

Total lifc.
Platform sizo

Measuremcnt of R. S. J. Girders

Allowance for weight
of plates, - mast€r
jolsts, extra proj6
tion beyond plat:
form, etc.

1176-00 E ofi)

Numbcr o {Test in a Year.

600 Tcst caobc dowo. with R.S.J. weighting

For one test the w€ight ofRSJ
rcquired.

100x6

Painting of R.S.J. has to be done once in two years

Aros of Painting of R.S.J. Girders etc. 111 mt.
'\ lll

Aroa of Painting to be done for one Test 
Trt

Worruco SnrPr.-

600 Tests can be done with R.S.J. weighting . . 8 Te.

8.
Foq OJ.IE TEST tho weight of R.S.J. required -0.013 ?6.x 100 .

176.@
Arca of paintins to be done for ONE * --t :rtg 

^t
14.65 ms

6

5Te

Hirc Charges for R.S.J.

TotalLjfe

Platform size 7.00 m x 6.00 m.

Measurement of Girrters-95 MB

:0.008 T

9.25 m2

7o & 8ore

_ 100 Years.

c

Painting Weight.
KG.M2

10-mm x 20Gmm

25.,10 KG/m

100 mm x 500 mm

85.90 KG/m

L. S.

1
|0.80mx8mx19Nos.
J

1
t1.72 mx 10.00 mx7 Noe.
)

Allowaooe for weight
of plat€s, mast€r
joists, extra pro-
jection beyond plat-
form etc.

PdttW. Welsht.M! KG.

tzt.@ 3,96t

120.N 6,093

1,056

')
8mx7.00mx

15 Nos.
84.00 2667

3476

857
4.00

1,.22.js

246,.00 ll,mo

, x8.00 mx
Nos.

68.80

3.20Allowance for weight
of Plates, master.
Joists, ea66 P1*
jectio* beyond
Platforn etc.

156.00 7,000-KG.

Or 7 Te.

NumberofTest nayear.. ..6
6fl)T ests in a Yearcan'be done.

sith RS.I. w€AhtilC. . . .. .. . .7 Te'

7

dr oNE TFIIT tb€ woisht of R.S.J. rcquired :r5;-o'0l2 T

Number of test ia a Year ..- 6

600 Tests can bo done with RS.J. weighting . . ll Te.

u
For ON! TEIIT tho weight of R.S.J. required -16-, -:0.018 T

Painting of R. S. J. has to be done ones in two IteN.

Area of paintiog to R.S.J. Glirders etc. 246,.^

?#
Aru of painting to be doop for ONE TEST I20 50url

2x6
156.00

to bo doq€ for oNB :--13 m'
t2

:i rl -ir...

Aroa of Peinting
IESr.

t
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, lli
' 11:

11
l

lcr
Test

(5)
R3.

(o
m2,

9.25

13.00

13.00

14.6s

14.65

20.50
20.50
20.50

a
BS.

5.60

s.60
5.60

5.@
5.50
5.60

5.60

5.60

(8)

R8.

51.80

12.80
72.80

82.00
82.@

I 14.80

r14.80
114.80

(e)
RS.

101.80

142.80

142.80

162.00

162.@
224.80

224.80

224,80

Hrns CEARoBS ron R. S. J

Ctwges Painting. Charges
Test.

Cost of
R.S.J. f---

.,*tea. Rate:mr. Arrptort.:
Remarks.

3.96KG.''

r3.74-KG.

17.7G.KG.

17.70KG.

. . 
0.54 mr

:33.KG/Sq.o.
.,','

25 times.'

25 per cent.

2 tl2

Remarks.

(7t

Rate Rs.7,000/MT.
Number of use25.

33 KG/6t 
:

Rs, 7,000.00

M.T;

231.00
12.60

243.60

57.75

185.85

185.8s

(10)

80
90

100

110

120
130

'3-ms"

Anelcs.

25 mmx25'mmIB mm

r.l-KG,.m

Requirsd Shoot

Weight of the Shost

WorkW Arca of the
platlQrm

m'.
(2)

WorkinC 
' 

, lrepelInad -.Pbform

70,80

rll

.i {i:l-ri

RS.

ilo,ooo
42,000
42,(rco

49,000

48,000

66,000

56,000

65,000

1.00-m.X0.7Gm

1.00-m;X 0.70'm = 1 3.74-KG.

Ko.

Weieht of singlo Sheet I Anclcs
of size 0.90-m X 0.60-m |.

J sneet

I,
3

4
j
6
I
8

50

70

70

80

80

110

110

110

WORKINO SISET : 
i

HiriCtades for Centerittg Sheqs :
.t

l"{rioufactuting and supply of lrf,; S' Centering sheet has LOADINO

PLATFORM.Of Slr" 90cmx50cm with l0Gauge M. S'

S.Ei*C alrbund M. S. andes dtiftess of size 25 mm 25 mm'x

t

:

.l

Irxo.o6*+z Xo.9-m :3.60-mj weisut-'.96 Kg.

sh€et 2. 5'mE- t t*** :?'r:?f€af -,

Weight of Sheet for/m8 at

Weight

Number of usos assumed .

Salvage cost at the end of expected

Co-ofrcient of painting (Centering Sbeet
and angles

Painting proposcd one 25uses.

11) G. I. Sheet lGuses€PWs.
(2) Spreading and stocking ofsatrd.

Rs.

Ioad
Te.
(l)

36

42

48

63

Weisht at
33-KG.

mr.
(3)

R.EaurRE|fi[rf ot C:EI.EB'INo SnBBr.

Salvage at Balance. WeightlTest 25 ruet-
25 per cent.

(4). : (5) (O

Ko. Ko. Ko.
2g7.W r' 891.00 35.64 0r 36

' 3,1.6.50 1,039.50 41,58 or 42'i96:00"1 f i'' 1,188.00 o.52or48
519:?5 1,559.2s 62.37 0r 63

Pairrtittr arealor each test. I cnok.

9
3.24

25

I
t< 4

4.32

Centering Sheet

Centering sheet fabrication charges etc. complete

7000 x 33
Cost Per mt -------:Rs.231.06'mt

I'000

(1 Sq. m" X 2l) Painting one cost on iron work at
Rs.5.60/mt).

Total
Deduct for salvage value at (-)

(25 per cent forRs.23l.00).

m2

Rs.
Rs.

Rs.
3.78

%

1 ,9
6311-;j--2s j4

I

5.67

Hire charges per or for ONB USE
25

60

70,80
90,1.qo

110, ljli,
130.

1;18F

rliso' '

1i584

+01e

Perxrnrc ARBA or Cmrrsnuic:SHEqrs'

9

90,'1oo 4

To.

1101120,
rl0;
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(l) Hydraulic Jacks.

(2) h*surcGauge.
(3) DiaI Gauge.
(4) HosoPiPes.

Coct ofJack and acoessorics

ST SC. onvcyanoo, packing and delivery at 15 per cent

Maintcnaaco cost at 10 Per cGDt ..
Total

tu*z
TangBe HeaW Duty Hydraulic Jacks Cfestcd as per IPSS-142-002)

with detached r€motc @ntrol Haod hrmp with Plain ram with single

actiog Prrmp (Rato as per tho Ref. No. 11969/L/m/34IIT/s, dated

22nd Marctr 1982, of M/s. Handteals, No. l, Perianna Maistry

Shoot, Madras-I. Lifc of Jack is assuoed as 2160-hrs.

(Basod on the Highways and Resoarch Station Guindy). Lifo

opm 6r,ears; one yEar 36GhB. Total 2'l60hrs.

2{l0.Tctuk z

. I'1. P.

Ooct oflact and aircssories 10,810.00

8T, SC, Painting chargss aod @nveyancc otc., at l5 per ccnt 1,621.50

Maintonaace cost 8t l0 pcr ccnt . . 1,243,15

trrrr-Dopreciation of matcrial at l0 per cent .

' Nct cost

13,674.65

1,367.47

12,307.18

Rate/Hour
t2307.18

= Rs.5.70
2t60

300 Te fack z

R8. P.

18,225.@

2J35.OO

2,096.00

trar.l-Depreciation at,10 Pcr oont

23,056.00

2,306.00

Net cost

Rate/Hour
881E- - Rs.0.4l
2t60

Die Gauge :

' Baken mercer-model to plungpr tlDc Dial Gauges with acoessorics
-{atrgo 15 mm-(gradoation G'50-0) (0-100 (Ratc as ph list of
M/s. Bakcr Morocs (Indiahivate Limired) 33/l/2 Nagar Rqa(
Punc4ll 014.

Lifc assumed at 216o hrs. (as stated above).
RS.

125.00
18.75

7.19

Total 150.94

L& dcprociatuon at l0 per ent 15.09

Nct cost 135.85

135.85
Ratc/hour - 

- 

-0.(8p..
2t60

Eoscz

Tangpe rubban hosos rcquircd for romoto controllod iacks with
3/8" BSP fcmeh sriwllinf and conncctbns

Lifo span assuocd U3x2160 hrs. - 720 hrs. . rs.
@st of hosc pipo 3m at a rate of Rs. 27olm 810.00
ST. SC., Corvpystro,packingandfor*'arding 122.W

chargps at 15 pcr 6nt
Maintcnancc Nil.

- Total Rs. 932.0q

Dcprcciation ..' Hl
Net ,3rJ0

Rate/hour: 932'oo 
- Rs. r.29.

720

20J50.00 Tcst tlme Rquircmcnt ;

Houn.
Time requirtd for incrcments at 20;per cnt upto safo

capacity of pilo ' t.
Kcep tbo load for 24 hours . . ..' 
Raise it to 1.5 times safe load

" Rol*r" the load gradually

424

Pressure Gauge z

Cost of prcsurs gauSp ..
ST, SC, @nrryance, packing delivery at 15 per ent

Total
Iess-Deprcciation at l0 per cont . .

Net cost

@st of dial gauSp with itr accessories ' .
ST, SC, Convcya&, packing and for*arding charga. at 15 pcrccnt.

Maintenancecharges at 5 per cent . .

Sertal
nttnber.

I4orking
Lood.

(2)

60 '..

70,80

9Oi 100

110, t20,130

' Ara.
.+-+.-.|
Plat- Patn-

form titg
.mrmt

(3) (4)

3.24

3.78

4.32

5.67

Cost. Total.
,-----_--1
Plat- Paln-
f orm tirtg.

.Rr.

(5)

252.0O

294.00

336.00

441.00

(6)

18.10

21 20

24.20

31.75

r7)

270.10

315.20

360.20

472.75

Tangee prclsurc gaugps duly catibrCte{ in tontres fot dircct rta&
ing dial size in 150 mm.

.@ate as pcr Raf. No. 1.1969/L/M/34/HT/S, dated 23fl1 Mirch
1982 of M S. Mantooid, No. 1, Perianna Maistry Str€ct, Madras-l) .,,

a
. r. RS. P.

36

42

48

63

Hire charges for equipments.

810.@
D2.AO

{1.00

979.00
98 00

881.00

Rate/Hour
2V150

Rs.9.6l
2t6d

10DTe 'rack t

At prwnt matcnal not svailabtc and hencc ratc.is trot known.

Iloctct,Er th€rate may bc taken as Rs. 15.00 hour for data prposc.

5

24
3

4

Total
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MINIMUM STANDARD REQI.'IRBMENTS.

Yarioru CaPocilY-' totct ruonber and

(l\
l. Platform sftg 

"

2. Minldtrm weight of

3, Cspacity of Jack

36 hrs. Hose PiPe at Rs.

60Te. 70Te.
(2' (3)

. 5.00 x 7.00 x
5.00 M 6.00 M

5Te. 7Te.

200 Te 200 Te

8 Te. 8 Te.

300 Te 300 Te

zos.iox
103

'225x1!5t

Remarks-
l2OTe.- 130Te.
(8) (e) (10)

?.00 x 7.00 x
s.oo r{ 9.OOM

11 Te. 1l Te.

300 Tc 4fi) Te

270x104 292.50x. D is die
108 ' mcter '

Dr/4 Xack
D'14 Pisom ia

Cm'

8OTe.
(4)

7.00 x
6.00 M

90 Te.
(5)

6.00 x
8.00M

100Te.
(o

6.00 x
8.00M

l10Te.
a

7.fl)x
9.00M

11 Te.

300 Te

l8r.sw
108

92124

lrlafrm
i

1

L29lAr. ..

Total Rs.

7 Te.

200 Te'

180x108

205,h
23.40

46.U

275.04

345.96

23.N
6.4

415,80

5/O.00

23.fi
46.U

609.84

t. Rangp for pressure gduge (nearest
to aext 50). 

i

135x108 157.50x
108

Drl4 

--^
D'14

5. Ranp for Dial gauge

6. Minimim load of plattorm for the 135.00
test. 

I

HrnB Crurcrs ron EqurrurNr.

Prcsswc Gaugc aad Dial .Garye-
'{ 36 hrs. I No. Pressure! eau8e at 0.41 /br.

tlO hrsx4)--4 Nos. pih gauge at 0.60/hrs.
' Total

lack-
36 hrs. Jack of 200 Td cap at Rs. t.J0lhr.
36 hrs. pressurc gaugp rand 4 numbers dial gauges

36 hrs. Hosc pipc at Rs. 1.29lhr.

' Total Rs' "

Rs. 275.00

36 hts. Jack of 300 Te cap. at 9.6Uh.
35 hrs. Prcssurc gaugp aod 4 numbcrs dial gauges

36 hrs- Hose pipe at Ri. l.2gtbt.

, Total Rs.
I
!

Rs.416.00

36 hrs. Jack of 400 To cap. at 15.00/hr.

36 hrs. Prcsure gauge and 4 numbers dial gauges

q:,/4 Dr/4
D'/4

15 MM io Metric dimensions.

157.50 180.00 202j0 225.@

t4.16
8.64

23.40

247.50 270.0C 292.50

Ifire Charges for Wooden Sleepers, Planks' Casrha Potts' clc'

Teak wood sleepers -40 pieces-I.80 m long (0'30mx0'23m)

- / 968m8

Planks (Ls) 0.032 ma

5.000 ma

Casurina poEt-LS +o be added sepa rately

Teak wood weight 850 to 950 kg/m8

(5 mt) Weight of teakwood at 900 Kg/m8 : 4'5 Te'

Total life 50 Years.

Cost at Rs. 5,250/mt 6 test/Year.

Cost of wood : 5,250x5 - 26',250

Chargps per test 5,250x5 : g2.50

6x50

Rs. 88.00

Number of uses - 50 x 6 : 300 uses.

4.5 Te of T. W. sleepers is required for 300 uses.

4.500
-l-- 3g. (or) 0.016 ms is required for One Test.
300

Total.

(o

2.25
. 31.64

777

2?s
37.64
7:77

4l-66 Rs. 41.66

Rs. 610.00

-
Sqial
number.

!

DATA SHEEII

I
I
I
t.t
i

,t
Srnd.for mortari

cost of iivJ

TO ACCOMPANY THE ESTIMATE FOR MADRAS CITY (CENTRAL ZONS) 1982-83.

' Description of work. Ratc. Per- Amount'

(2) 
fJ. ,. 

(4) 
"r.tt' 

,.

loa

(l)

T

Conv.yaace | ..
Loading and: unloading chargcs

I.!
I-l

I
i

466- 3A-s4 i
i
I
I
I

I

I

m
68
6?

'fotal
pt

a



(l)

,
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(z> (3) (4) (5)

Berth work cf,eavation in all soils and depositing the same as diroctod by tho dopartmgotal oEpors.

Avg. of it@s lc + lc + Lf * lc
18.70 + 26.s5 + 48.50 + 93.00 45.69 4.61

--{or)-
l0mE p8

33451

20.00

u.00

10.00

8.00

127.U

41.66

600.m

17.00

r0.00

8.00

m8

I No.

I No.

1No.

I No.

(o

345.85

237.50

20.00

51.00

20.00

48.00

4

3 Brick work ia cometrt mortar 1 :3 usiog Ist class bricks of sizo^8llx4l x 2l for foundation and basemeat.

Stock brickg - 266.U 1,0001,300
Nos.
25 &..
(or)

0.71 m8

I No.

3 Nos.

2 Nos.

6 Nos.

Oemcnt mortar I :3

Mason Ist class

Mason Ihd clars

Mazdoor Ist classc

Mazdoor trnd clas

6aa--

for 100 dt. 722.3s

Rs. 255.10

Cempnt oonercto I : 2 : 4 forRCCworkforfoundation

9 fl) m8 Brokcn stonc jolly (20mm) ..
4'50 mE Sand

3,231 Kg. Ccment (1981-82 ratcs) ..
3.5 Nos. Mason IIid class .. oo

21.2 Nos. Mgzdoor Ist clas

35.3 Nos. Mazdoor IInd class

Sundrisa

m8

4

6E

n8

lMt.

aach

oacb

each

I,145.15

187.47

1,938.60

59.50

2t2.@

282.&

0.87

3,826.00

5

6

Rate for I me - Rs.382.60

Form work for plain surface (Sl. No. 18)

Rate,m! : Rs 50.fi) /mt

Form work for plinth beam ...... (Sl.No. 17)

5oo.oo-58 432
Rs. Rl.43.20

l0 Mr t0

Supplyiog and fabricatipg and placing in position stocl
(a) Mild stcol rods (as per itcm ,18) Rs. 576.00/Qtl.

(r) R. T. S. bars.. Rs. 587.00/Qtl.

Painting ovcr old iron qprl-l0mt
1.11 ltr. Ready mixcd paiot ..
0 7 No. Painter -

LS Sundries including brushes; sooap, putty Gtc.,

Total for lomr..

8

40.00

15.00

It.

cach

LS

u.40

tt,20

0.,rc

s6.00

.l

j

I
{i

I
I

,J

Rs. 5.61/mr.

+

-

't

a



I

.

l

i

(z)

Labour ost:-
Ciarpent r Ist class

l

Qarpcoler IInd class

Fittor Ist Class

Fitt€r [od plass ..

Mason

Mason

127

(3) (4)

.aF

r9,00

16:fl)

l6.q)

13.00

20.00

r7.00

16.00

14.00

11.00

10.00

8.00

6.00

15.00

15.00

r7.(x)

Ptinttr

Ist class ..

IInd claes..

Ist class ..

Pqintcr IInd class

Mazdoor:-
Ilcaf Mazdoor

Cltcgory I-Adult

CltosorY tr-Aatult

C6t€8po' Itr-Child

Mftanic Ist clasg

nirp Prirtr

Snang

DismaotlialcharingawayandoarrfrrllystaclingnatcrialuecfulforrcusGfoErny-thicrttr s of walls.

I(1) Brick on ltoirc Esso6 ' in mnt mortar walls un&r 3'00 M hish (S' I' No' 5 91' a'' 18'i5

<2)lR. C. C. wmt S.I. No. 5 ol

6l

Rs. 2.50

-.--d0.01

Teak wood ran0ing upto 2.00 m in lengtb Rs. 5,250/m8

Comcnt bag R3. 1.20 (t cal Rate).
oech

i

i
!
I

i

!

!

:

466-3A-54t
i

I

I
t

I

I
I

(5) (6)(l)



,::
':

.;

f,q
,i
{

{
,t

{
{

:

!
{

{

428

€*68
-o'tB

;i&,Ee

o
E

\q
rl

4

\
(o

E

e
F

*
8.
+$

q
t

$sf

oo
\o
CA

x
e.l

es
Ot
c.l

.9
61,

AEsa 3
,fi'B.gE
x5qoe'rtao,

iE$gE
*<sicin\

gES t .,

EE;I s i
Eg13 ; E

, ;sH.E is E

$ $;1f :e E

S $Eit i;:\

: : &.'t : h8ic E; E E: e,IE E .Ee , .. '.H

${E$siEti,gigg,I,si
\iOA

AA

o

t
.:
.$
o
sq

*
o.-o
xe
n
o
C)

Iot

f
a

ri
E8
A

*.Y
E93vq

AEocttso
ooge
O\t

q8
9sq

6
@

oq
\o
*

ooo€
o$

eF
ov

qE
ooHO

rt

oo
\4;
o

Eq
ON@€

8r
98EqON

@6

8qda

a
E.8
rn
si
&

8Bci+

F-

Ft

\
ct

d

eo
(\
oil

a€
@

al
d
a
D
(A

I
o
\0

oo
\o
:l

e
@€

oo
od
@

'oq€
@

oo
d
@

I
\o
t

oq
\o

=

.oq
F-
N

a
vi
F
ol

ol
!+
N

o
6t
rJ.
6l

o6l

N

eBa$

3$$B

EEsE
8tH'3^-3"3

sqqe$q{r"t*t
EEEE
8B3q*d'3
8q8e
qB.Hg
'3"'3

EEeQsq*q'3"3
srst

q
8ol

I
8cI

e
8
C.l

oog
cI

e
8ol

8
8ol

oq
Iot

-at\
sO
.S
l-l

R€

-G

Or+
oov

-o

ogt"

eG.
gv

-o"tr
oa9

n:

I
g
ss
d

io
t<{
a
E
rl
lI

a

s
0z
xdo
B
Iiz
EIo
dgI
Ar

I6I
li
leI{
o
o-I
hl

lr
z
do
Br

t

n

AgOc;o
.eE
ONFr-

qB
98

eB9B

ooqoq
oatr-F

o
F-
c.l

o
@

og
6t

,6t

ooo@
€i -.:

-o

oS9\o

oe!
6I

o
@€

o
oo
oo

1

'.t'"



i

i
I
I

I
I

I
1

i

#88tsl{6
EH f,T

i

I

i

EBjd
iGttl

.i
i

EB
<E
rt tt

i,
!

429

EI
<>

t(\t
t\

I
lt!r

o6\
r*

6
E
ctro
$

in
r
(\t

rl
6t

q8
@e;
dtc

3E

8g
ts 6
Oi vi
olH

r
h
c{
r

oora t\l
r\hFt

c,\

te.i

oohol
Fh
S6NH

ooOo
did
6lH
6lH

eqr8

oota t\
6O\'.+ F

oa
6' c.iFO\

qe
Es

EA8$$g
ooO\oo+E,E

6\o6
6t6

odr
o(7t
v)
r

o
N
do
3a
ta-r

ota
ot\o\t

oh
Ft\t\
$

o(a
rt+o\
(.rl

o
No\\t
ctt

rO
l.qlGtl\o

l"'
o,o
@
6

N

ooood,deeoc,
68fi:88*o

o\aEi6lr
s

883
dd\dNB€

E8.r6l
O!t
otN

ooot
t\ ooC atr
6ld

R8q
$$sEqr6tOrf6lct

oohN
.i uiFS

e88
r.i'cic;
\O ia qt

ooqq
8$ol c.I

oo-t o.

=\f :

ofo

$'$
qqq
HOo\OScrra\oh

qr
O\Est\

ooc!q
o\ rNq\ ihal 6

i

aoY€
*g

88R
8XRrr.)itr

G8'
O\ \O$r-

olor\ossc.l 6

eqTFr.=

qqe
OOONT8$

ooO\Oo+qq
FH

od\
r;t

I

o\
$

o6\
r+

r

(\
r

eit

o
Or
i
!t

oq
$

N

vl
(\I

qR
3$

eaE\o \o \d
6CAH(?ldt6

oohO8n8.. EDR
HN

o A -E :
E E .gE

H E:E f'E 5 ';:E EO. klr .E

.c, o Eg 
=E : :f E

E, ! EE F
Bt q :! :
E,g x Eg i

$ta sgfri

d
€
.E4..
oE
E.
6
,l:
t
tr(tH

gl';
oxtsEFS
€6d
00qo

488
EEE
q

: : : $gg : : : ! ! ;eE" g

: : : aEE a
Ein.o 3 :.AEE :' .S:EE : : $ : :'qB
E3.sd 3

. 6,= - i,BpE; ' - H 5, : H

B ' B EEEt , $ $ i$ B $
E E _^€- A E os 6.ql
? I 3 .E3gB 3 : 3s o u

€ € s € €5is B € € sE € €

I

I
I

:

,i

i

I

I
!

H.g+b

I 85gE

E 
g$;;

: p'tl3E

s $;stu *

i.

il

F

E

u
I'
t,

$
B
il.
,

i'
Ir
i
i?

t
Fe

*
I

E
F.

f

h,

r
lf
rr
li

(.

r,

i;

o0

a

t.



;"F

{

I

{
{

I

{
i

l

430

I
I
I

r
3s
o- r,1

R.. g
eii

Lt

o

(a
u$..+

E,ooti
6,.4,

d

oq
P6G
o;()il

8.
o6
-(tao

&

oo.
56

6i;o
&

RE
6@d; u

o
\o

oo
6lrl

og
N

oo
o\o

ts
K t'i
r

oq
r.oe

^t(rl

oo
ai

I
e

oooc
ot+

-6

-go

83
*r;

eqes8SS=

no
o-t

t?j-:
EHPqE
H$E-*;i

EEEEEEo+

r ,I'
eqetSui cx r.j \d \d
;.NF6I
Gl*r=

I

.o

oC(\l

EeeeeuiON\oN
6i<l.lh

I 
- 

d -)

Iv

ea'o=
-o

Be E8e88Bgsss
J-f-..}

Eqq88e=ss{<

3

ee
=!t

9R8
\dtdd

r3

rt:
E=Eij
ug

oi( \o

IRiSe
ov3 t

t

l

BV

Frt
o6

EAogT\

E 5? H
E€.gEf,.cE oE; H.E

,i $.8 E

€'$EE
5g'IEtE=9trdo9-,

g gEg;
g €aB
u,
('\

1::tr
6Iqr'
EE.eHo;EE :E8;i 'E9B.=oI
E8.XE.C.PgE6
tr,

!,o
o

'r
UIo
.to
oo!,
N(,

a
(t
o

()
oog
GIo

&
o

,cl

tr
o
60o
(,
o
oo.U
Nd\{a

E,a?:o-
;r..=t.

aa0
dE!o5.9C
CL T3
bH',
oE.,g E ir :

1 E E ;E X

EE€ rEE
g * E :€ 5
E 9 O TE Eii:

o

6

ll,

tr
C'o
E
a)
e€d
o

o

6
9rl
{6
8U
a

a.o.

3Eg
deoo.E 

EIr-fI
({EaE

3a;Bi.l
UPF;;
f55HE
gEE€g
d\JurEu,

{
8
b
E
.s
*s.

$o

aiaq(a
EGi

Orav'! q
oFi

Iq8.e8
8SS:EEort

IqRNEq
65Rg@- ?\,

or
o

eeqBqs s sEAo!t
qEnqe
GHR36

3

Ffr
o

888edssEqe
o<t

EEqEA
EBEEO

J
Fr 6lgv

q
ro

oq
N

oq
6!

ct6
d\o

qa
erv

.tEI
It,
tr
I
E

3

:o
orl

2€Y\

ES

E$
4r
oo

H
B
li

Etoc

,
J
l.
2

il
2

t
A

aaaa
ao

l\t
ot+



I

43r

TLITIALILOAD TEST.

l00,tTo Capacity.

wo*bg Iaad
'Tas, Id
,tulinimua log on the plafonq

Ousrrttty.

(l)

'0.0133 mr

14.65 ml

48 Ks.

4.32 m2

0.0166 m3

3,flD Nos.

3,fiD Noa.

1r9 o3

129 M3

1(X) To

- 200To

225To

Dcscrlptlon ol wotk.

tzt '

Hlre ctaryes (R.S.t. Cttrdas.
i

Hiro chnr$s for R.S.J. girdcrs as perdesigo

Paintiug cioc coat ovpr R.S.J.

Ctncrfu slpets ustrg lO garyc.

M.s.shedtswithangtcsof sizo 25mm x 25om x 3om.

Cost of shEets witfi rnglcsaadfranbctc.

Painting qFe coat on shocts aod anglo framos otc.

Iwtrunstts

Instruininfs like hearT, duty Jack, oilteotra. rith connoctod t'hose, 
Priessure gaugp 4 Nos. dial gaugps otc. (Data pur-

posc).

Sleepen, Fl&*s, Posts dc.

Cost of tolkwood cibswithtoakwood planks

Casurina posts

Testittg Charges

Testiqg chargcs for instrumetrts including trnsportatiou
chargpsFor calibratbn of pressrre guage)

Convcyancechstq

Conveyance charges for all the materials like R.S.J.,
girdors, oontering shsets, Jack, oil tank, hose, dial'gaugss,
woodcqcribs, wooden planks, casurina posB otc (convc.
yancc Iqt trip fr m shod to worksite bcfore cornmeocemont
of tost }!d rocoad trip from site to shed).

I

For wcrks:situated witbin 20 KM bclt around Madras City
(Data ipurposc).

MATERTALS COST.

Cost ofgunny bags
I

Salvago faluc ofgunoy bags at 25 pcr ocnt -
Cost oftand at sitc

Satvagetalue ofsaodat 95 por ceot of Rs. 5,347.10 ..
I

Ifrou 14 cratton od dlsnantliw

Amount.Per

(4) (5)(3)

Mc.

6,000.00

416.00

IMT
a2

m3l

LS

ToAl.

(o

5,250.00

500.00 Test.

1,200.00 Ls

1.20 Bag .

0.90 bag

41.60 m3

80.00

s82.00

336.00

24.2.0

!14t6.00

88.00

10.00

500.00

!1,200.00

3,600

(-) 2,700.00

5,374.10

(-) 5,105.40

5.60

Ks.

n2

Sorl

7.00

5.60

. Arrrrylog 
9f LS.J. 

grifrs, centoring shoots, wooden cribs, planks, parts, jacks r"ith itc installatioos Erxing in pcsition ald dirnantlln,
hc arangemcots aftcrconfleion of thctest.

.1
i

I

T

I

I
!

I

"otlrer chrrgcs fot and
cca lr;ting tho test
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I

I

I

I

i

(l)

17.60 Nos.

$5.20 Noi

8.80 Nso.

17.60 Nos.

(2)
Erection.

Snang

Mazdoor cdtegory

Syrang

Mazdoor categprylabourfor filting up of sandin grrny bags
r stittcting up, stacking in position a.od removal of the

bags from the platform after conducting the load t€st,'

Syraug ...
Mazdoorcatogory I ..

Mazdoorcategory U :.
Filling up of sand in betreo tto stocked bags on the pladore
lvlazdoorcategory I ..

MazdoorcatcgoryU .. .;

Removing the looso sand from tho platrom

Mazdoorcategoryl ..

}Iazdoor category II

(3)

17.00

10.00

17.00

r0.00

(4)

r Eacn.

(s) (6)

.17.00

10.00

8.00

10.00

8.00

299,20

3s2.@

149.60

176.0)

561.00

660.00

528.00

247.50

135.20

u7.50

135.20

53.5s

r95.90

110.@

ts2.@

(-)r35.OO

12.N

10.00

4.00

60.00

32.@

32.00

16.00

Do.

Do.

Do.

!! Nos.

16 Nos.

66 Nos.

24.75 Nos.

16.90 Nos.

Worlrs-

24.75 Nos.

l5.f) Nos.

Work-

Each

Do.

Do.

Do.

Do..

Do.

Do.

10.00

8.00

4.61

25s.r0

Earth work excavation and dcpositing the same as directed-

11.25 m3 .. Size 3.fi)m X 2.50m X 1.50m (minimum)

Brickl wor in etnetrt mortar-
1.3 using stock bricks of size 9,X41,,1921,, for fxing datum bar

0.18m3 l.fi)u X 0.30m X O.3OE (Minimum)

RC.C. Pile Cap

Roinforcod cemoot concret l:2:4. using 20 mm guaEchard b(okcn
stooo jelly for all R.C.C. works, excluding cent€riDg, shuttcing, and
cost of reioforoement grill but includiug curing etc., oomplete.-

0.512 E3 .. @mcnt coDcrete

2.56m2 Shutteringarrangpments

26Yr;g. Reinforcement-R.T.S.@abrication)

26 KS. Salvage value of reinforocm€Dt

(26 kg. LS.)

Fioishing the top surfa€e ofpile cap
No. Maon lgt class .

I No. Mazdoorcatcgory II (hclpcr) ...
Labour requirod for oonducting the load tct-36 hrs-Minimum ..

4 Nos. PumP operator ..
4 Nos. Mazdoorcategory tr (hetp6)

2 Nos. CarPenter IIod class . . .;

0.521m3

0.1E E3

Dismantling of R.C.C. and brick masonry aftcr completion of the tcst-

m3
l

15.00

8.00

r6.00

8.00

45.90Do.

m3

frz

Qtl.

Q0.

Eactr

Do.

Do.

Do.

Do.

Do.

Do.

lm3

Do.

20.00

8.00

250.00

18.55

128.00

3.00Brick masory. (datumbar)
Susdrics fot nails, thnead insulation,taps, plaster ofl4ris,3l4ssplatcs,

wedgps, magiuetic datumbar, hydrauilc oil, Tarpaulin, dismanfling of
pile cap, upto qrt offlevel, lighting arranpmetrts etc.

.i

Ls.

a

382.60

43.20

587.00

523.00

r6.00

I
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1. On behalt of tbo Govemor
Circlc/Exsrtive E"dre.i. .. .. ..

435

APPENDICES.

APPENDIX-I -TENDER NOTICE.

(ar anendcdln G. O. Ms. /Vo. 618, P.V.,dated 30th April1985')

:::* ::::''i::: :i : Y* :1Jf#ffiTi*tT**" ;;,; P.M

on . for the work]of'*

The tenders should be in the prescribed form obtainable from the Superintending Engineers'/Executive Engioeers' office.

The tenders wiu be opendod by tho Superinteodiqg Engineer. " " " 'Circle/Executive

The ten{erers or thcir agpnts are expested to be present at the time of opening of tenders. The tender-receiving officer will, on oPening

oach tonder, propare a itatement of the attested and unattestod corections there-in and .hand it over to the tender€r concerned and initial

"U 
*rroti*l ir it . p"l".o of the tendq,ers If any of the tenderers or their agents finds it inooovenient to be presect at the time, then in

such a case, the tender recoiving ofrcer will, oo oproiog the teoder of the absenteo tenderer, make out a statemnt ofthe unattested corrections

and communicate ittohim. Theabaentestenderer,shallthetracceptthestateflrent of the oorrectionswithout any questioo whatsover'

2. Tenders must be submitted in sealed covers and should be addressed to the Superintending Engineer. . . . . '
Ctrcle/Exrcutive Eogio(#. .. .. .. .Division, the mame of the tenderer and the name of the work being

noted on the cover.

Ifthetcnder ismade byaoindividual itshallbesigned-with hisfutl naoeand hisaddress shall be given. Ifitismadebya firm,it
chall be sigoed with the orpartoorsmp nam.] by a memb:r of ttri fi.., who shall also sign his own name, and the name and address of each

menbgr 
"Itrr. 

n., rtr"itiU. giu.o. rrlne te r loiis orde by a c)rpcratior, it shall be signed bylan authorised officer who shall Jproduce with

his t:.ri:r, sltisfactory oviCeace of his autircrisaticn.lSuch tendering Corporation [may be requireO before the ,lcontract is executed, to

furnish cvidence of itsjCorporate existence.$ffi

3. Eloh tetlsrer mrst alsr sead a certifrcete iof ioccn:-tax verification from the appropriate income-tax authority, in the form prescribed

nerefor. The C:rtiEcate will b: valid for one year from the date of issue for all tenders submitted during the period.

Io the oase of proprietary or partnership firm it wil be nocessary to produce the certificate aforementioned for the proprietor or pro'

ptiotors and for each ofthe partners as the case may be.

tfthetendererisaregxstere PublicTVorkrDeoartmfilt Ooatr&storand ifa Oertificate fe1 ttreicurrent year nad[aheady teen picduccJ

byhim durinethecalenderyear,inwhichthetenCl:erismade.it willbesufrcient if particulars regarding the previous cccasion on which the

eald certificate was produced are given.

Alltendersreceived.withoutacertificateasafcremenlicnedwill be sur.marilyrejectecr.

4. Each tender€r must pay, as earnest money, a sum (|f rupees. . . . , . . . into the branch cf state Bank of India or in

the Govemment Treasury or Sub-Treasurywittrirtlejurisciction t f theSuperinterdingEngineerXExecutiveEr.gineer ccncerned to the credit '
.J R.*"u" Deposits cn-trtalf cf the Superinten.ing trngine"r cf tni Circte/fxecutive foglo*r cf the . ...Divisicn and

enclose with his tender the chalan encorsed aocordingly. the earnest Money Depcsit can also te paid. in any other form as may be

app.owAUvlhestate(overnmentfromtimetotimeas per para 155 of f.N.p.WO. Ccde. Thisearnest [money witl berefunded to

tn"' o.rroa"*frl tendel'ercn application,afterintimation is-sent of rejection of the tenderor attheexpiraticocftwo months from the

ifit 
"t 

teoderiwhichevqrisearlier. Therefundwill beauthorised bythesuperintendingEnSineer.'Executivelpgireer by suitable endorse'

ment on the ,chalan. Tne.earnest money will not be received in cashor currency notes bi thi pubtic Worka Department O6cer, save in

exeptional cases, where therearenoTteasuriesorBanks within thejurisdiction of theoficer salliag fcr tenders. Whencurrer'cynctesare
given. tne tenderer should sign his name in futl with date,on the back of all the currency nctes given by him, whatever their denomi'

narions mayb€.

The earnestmoneywilltrretainedinthecaseof the successfui tenderer and willnot carry any interest. ttwill be dealt withas

provided in the tencler.

5. The tender will remain valid for a perrcd of t wo clender months from the last date fcr receipt c f tender. The vatidity period can

be extended further if thecontractorgiveshisoonseartinwriting,specifying the period of extensicn.

li. Ibete,nderer wbcse tender isunderconsiderationshall atteodthe SuPerintadingEngineers/Exceutive Engineers'ofrce,befcrethe

"oC 
oitfr" p..lcd speciflcd by written intimation to nim- ff the tenderer fails ic attend tUe omL before the end of the specified period, his

tlnOer wiU-"ot be consitered. IIe shall forthwith, upon and intimation being givea to him of acceptance of his tender by the ofrcer

duly authorisediothis behalfunderarticle299 1t;sftlrsClonrtitution,hpreinaftercalledthe acepting authorily "nake secnrity" deposit

"iip"icpntcfthevalseofcontractincne 
of the forms prescribed inTamil Nacu Public Works Account Ccde (i.e.)by takin8

into acoount of the amount qf earnest money deposit, already deposited with the tender, it would be sufrcient to pay the

it
a
!

I

I

.r Name of work



balance amount to make up the 2 per cent of the value of

contract for the prupose of eecurity deposit)' The security

deposit togelher with earnest money deposit and the amount

wiifrheld according to clause 64-1 of General conditions to

the contract, shall be retained as security for due fulfilment of

contract; If a cash security deposit is made by the contractor'

he shall follow the procedure laid down in the preceding para-

graph for payment of earoest money deposit and such deposit

sball not bear anY interest.

(iii) On receipt of written commuaication of acceptanco of

tender if the tenderer fails to pay the requisite security depo-

sit within tho period specified in the written communication or

backs out from the tender or withdraws his tender, rhe earnest

money deposit shall be forfeited to the Government.

If the contractor fails to carryout the contract, after paying

the requisite deposits, then he will be liable for the excess

expendiutre, if any incurred to complete the work as contem-
plated in the General cooditions to the contract.

(iv) It shall be expressly understood by the tenderer, that
oa receipt of written communication of acceptauce of tender
from ttre accepting authority, there emerges a valid contract
between the Gonernor of Tamil Nadu and the tenderer, for
oxecution of tho work without any separatg written agreement.
Hence for this purpose, the teoder documetns, i.e., tcnder
notice, tender offered by the cotrtractor, General conditions to
the contracg special conditions to tho contract, negotiation,
corresponden@s, written cornmunication of acceptalco of
tender, otc., shall constituto a valid cotrtract and that will be
the fouadation of the rights of both the p4rties to the contract.

Provided that, it shall be open to the accepting authority
to insist execution of any written agreement by the tendcrcr, if
administratively considered Decessary or expedient.

6. The tenderer shall examine clearly the Tamil Nadu Building
Practice and also the general conditionh to contrect containcd
therein, and sign the Divisional Office copy of tbc Tamil Nadu
Building Practice and its addenda volume in tokcn of such
study bcfore submitting his tender unit rates, which shall bc
for finished work in-situ. He shall also carefully study the
drawings and additional specifications and all thc documcnts
connected with the contract. The Tamil Nadu Building Practice
and other connected documents with the contract, such as
specifications, plans, descriptive spccificetion shcct rcgarding
materials, etc,, can bo seen at any timc bctween ll-00 a.m.and
5 p.m. on office days in the office of thc Executivc Enginccr,

Division. . A copy of tho set ofT contract

wherefrom ccrteir materials aro to bc obtaired will be given

in the Descriptivo Specificatior Shcct. The best class of
materials to be obtrired fron tho querries or otlcr sourco,

defined shall be usod on tle work. h every cess the materials
must comply with thc relevart Sterdard Specilortrors. Samples
of materials as callcd for ir thr shrdard specilcation or in
this tender notico or as requirod by the Executivo Ergineer rn
any case shall bc submitted for tho Exccutivo Er3ircor's appro-
val, before the supply to site of work is begun. If the contractor,
after examinatior of the source of metcrials detrcd ir the Des-
criptive Spccificatior Shcet, is of tho opinion that rnatcrials com-
plying with tho Stardard or othrr Spccificatiors of thocontract
cannot be obtaired in quality or sufficient quartity, from the
sourco defined in Oc Descriptivo Spccification Shcct, he sball
so stato in his tmdcr rnd stato vherofrom ho ietonds to obtain
materials, subject to tho approval of the Executive Ergineer.

The Governmcnt will not, howovcr, after acccptance of
contract rate, pay uy oxtra charges for lead, or for any other
reason, in case thc cortractor is fourd later or to have mis-
judged the metcriels availablo. Attertion of tho contractor is

directed to tho Geqerel conditiors to contract rogerding pay-
ment of acigniorrgc, tollr, ota

9. Thc tcndcrcr's particular attcrtior is drawr to thc sections
and clauses in tho Gercral corditiors to contract dcalirg with:-

(l) Test, inspcction and rcjection of defective matcrials and
lr.ork.

(2) Carriagr.
(3) Conskuction plant.
(4) Water and lightirg.
(5) Clcaning up during protrers ard for dclivery.
(6) Accidcnts.
(7) Dclays.
(8) Particularc of paymcnt

Thc cotrtractor should closcly pcruse all tho specification
clauses which govcrn tho rates which he is tendcring,

10. A schcdulo of quantitics accompanies this tender notice.
It shall bc dcfinitely urdcrstood, that the Governmcrt does not
acccpt any rcsponsibility for tho corrcctness or completeness of
this schcdulc and that this schcdulo is liable to alterations by
omissions, dcductions or additions at the discrction of the

Executive Enginccr, .. Division/or tLe Superin-
tcnding Enginccr, Circle cr as

set forth in the conditions of contract. The tendrlcr rvill, how-
evcr, basc his lumpsum tender or this schedule of quantities.

He should quote specific rates for each item in thr schedule, and

the rates should bc in Rupces ard ir sums oi ivc paise. Thc
ratcs should bc writter both ir words and f:gures and the r,oits

' in rvords. Thc tcndcrcr should also show the totals of each

item and tho grand total of thc whole ccutract, ard quote ir
thc tcndcr a lumpsttm for which ho will undcrtakc to ,lo the

wholc work, subjcct to the corlitiors of contract such lumpsum
agrccing with th. total amourt of Scheduic .4. This Schedule

eccompanying tho lurnpsurn tcrdcr shall be rvrittcr legibly and
free from erasures, ovcrwritirgs or conversiot of flgures.
Corrcctions whcrc ulavoidablc, should be nadc hy crossing

out, initialling, datirg ard rowrilrg.

11. Tendcrcrs oficrirg a percertag3 deduction frolt or i:rcreas.

or the estimate emourt ard thosc rot submitted ir proper forn
or in duc timr will bc rcjcctcd. Ratcs or tumpsum amounts for
itcms not called for, shall rot be ircluded in thc tendcr. No
altoretion which is medo by thc tcrderer in tlo cortract forn.

136
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documents can also be had on payment of Rs.

cach set.

7. The tenderers attention is dirccted to tire rcquiremcnts for
materials under the clause " Materials and Worknranship " in thc
general conditicns to contract. Materials ccnforming to thc ISI
standards shall be used on the work, and thc tendercr shall
quote his rates accordingly.

8. Every tenderer is expectcd bcfore quoting his ratcs, to
inspect the site of the proposed work. Hr should also inspect
the quarries, and satisfy himself about the quality and avail-
ability of materials. The names of quarries and kihs cte.,

* To be struck out. if such copics arc not to bc issucd for selo.
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t[c cqlditionr of con{ac! thc drariagr, 4rccifcation, or
guantitics accompanyiag $me will be rccogniscd; aod if any
cuch altoretions are madc the tendor ilIl bs void.

12. The tcndcicr shofld wortout his o?n ratos, without
rcferenco being madc td the Public Works Depaftncnt current
Schodulo ratcr or thc Public Works Dcpartdtnt octimate,
which aro not o[,Gn foi incpection by the tendsrcrs.

13. Tha pricc at whiph aud ttrc sourco from which certain
partisular matcrials chall be obtained by thc contractor arc given
at tho end of the gchcilule accompanying tle tcndcr form.
Tenderers murt acccpt [ho materials at these priccs, and shall
quote their price for fiTished work accordingly. NoMithstand-
ing ady sulsequent chaige in the markct value for tiqsc matc-
rials, the charge to thrc contractor will rcmain as Originally
ontered in the writtcn icontract. No ccntage or incidental
charges will bc bomc by Governmcnt in connection with this
suppfu.

14. Thc attcntion of thc tendercrs is dircctcd to tho contract
rcquirements as to the time of beginning work, tho rate of
progress and the dates ;for the completion of t}tc wholc work
and its several parts. the following rate of progrcss and pro-
portionato value of work done from time to tine, as will bo

indicated by the Executfve Engineer's certfficates of the value of
work done, will be rdrrire.d. Date of cornmenoemcnt of this
programme will be tieidate on which the site (or prcmiser) is
handed over to ttre cootraqtor.

(In the format below entor or incorporate the latcst norms
fixed by Government for the employment of Technical acsistant
from time to time and penalty for non-employment of such
tebhnical assistant etc.)

(l)

:.
lvore.:The periods lto be entcred in column (I) for thc

purpose of deffning thp rate of progree Eay be ffrcd br tho

Superiotending Enginclr or Exocutivo Engincet to sluit each

oat.

15. No part of tnc $affact shall bo sub-lct without written
permission of the Executive Enginecr, nor shall transfcr bc made

by pover of attorney,: authorising othcrs to recoivo Paymenl
m thc contractor's bchalf.

16. If further necessryy information is required, thc Exccutive

Engineer of the Divisfons will furnish such, but it must be

clearly understood thatl tenders must bc received in ordcr, and

acrording to instructio{o.

17. Thc Exccutivc Fnginccr or othcr sanctioning authority

reserves the right to rei:ct 4ny tetrder or ell the tenders without

. slsltFt"g a^ny noalon [horofor.

18. Thc tendercrs who arc themsclvcs not professionally

qua1ifie.d, shall undertlkc to employ qualificd tcchnical men

"t 
tlei. cost to look afier tho work. Thc tcadercrs should itatc

in clear terms, thcy are professionally quelified or
to employ technical- men requircd by
in tle sche"lulo bclow for thc work.

'In case tho sclected is profcssionally qualificd or has

uadertaken to emploY men undcr him, he should see

6at one of'tle , qualified mcn is always at tbc site

of tbo work during hours personally checking all items
'attentiou to such woiks as maY

Percentagc ol work completed,
based on conttact lumpsum

amount.

(2)

(c.g.) rcinlhrod concrete vorts, etc.

Yalue ol contract.

lVore l.-Items (1), (2), (3), (4), (5) or (6) should bo
scored out in caso whero,not applicable to the particular
work.

Note 2.-A penalty of Rs. 500 per month, for diploma holder
and Rs. 1,000 per month for degree holder, be ievied in caee of
default on the part of cpntractors in following the normg laid
down above.

Note 3.-1he employmerrt of technical Assistants could bo
based only on the value of contract. Engineers wlth Mecha.
nical Engineering qualification and retired from Civii Engineor"
ing Departnent are also suitable to supervise the Civil Engineer,
ing works because of their experience in Civil Engioeering
field.

Note 4.-Ia, case the contractor who is professionally qualified
is not in a position to remain always at the site of work and to
pay extra attention to such work, as may demand special atten-
tion (e.g. R.C. work, etc.) he should employ technically quali-
fied man as prescribed above.

19. Tenderers who have not already registered themselvcs ag
PWD contractors shall furnish evidence of good record and
capacity to do vorks.

20. A tenderer submitting a quotation which the tender
accepting authority considers excessive and/or indicative of
tho ingufrcient knowledge of cur€nt prices or definite attempt
at profiteering will render himself liable to be debgrred pemra-
nently from tendering or for such period as the iender ar.cepting'
authority may decide. The tender rates should be trased on tho'
controlled price for materials-price permissible for the tenderer
to charge a private purchaser under the provtsion of clause 8
of Hoarding and Proflteering Prevention Ordinance 1943 as
amended from time to time and on similar principles in regard
to labour and supcrvision in the construction.

21. The contractor should offer employment to ox-toddy
tappers as fai as possible. The number of ex-toddy tappers to
whom he can .,. ...... aad he should rrndprtaksin tho
agreement to offer such employment to suc.t number.

No/e.-This paragraph should be scored out, if the cost of
tho work involvcd is less than Rs. 10,000.

22. Ttle contractor shall complty with the provisions of ths
Apprentices Act, 196l and the nrles and ordere issued thcre-
under from time to time. If he fails to do so, his faihrrc will'
be a breach of t&o contract and thc eompetent authbrity, Bsy
at his discretion, cenoel the contract or.invoke.any.of lhe
penalties for the breech of contract provided in the agroemcnt.
The contractor shall also be fiiabe to any pectradary llability
arising on Eccount of any violation by him of the provialons
of the AcL

Qualification and No.
Technical Assistant to

employed.'

ot
be

Period atter datc ol
Commencement,

whether they
the department

of works and
dorad gpccial

paying QXtra

d
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'Cortrector rhall, durirg thc currcncy of tho cortrect, clsuro

engagemcrt of the apprcnticcs in thc crtcgorics nertiorcd bclow

who mey be asligtred to him by thc Dircctor of Employrncrt

and rrrininglstaio Apprcnticcrhip Adviscr, trnil Nr0u'
Thecortrectoi shall train them ar rcquircd urdqr tho Apprcrticcs
Act, f961 rnd rulcr. mldc thoroundor, a^rd rhell bo rorpomiblc

for all obligationc of thc cmploycr undcr thc said Act includiry
the lirbility to make p$mcnts to thc epprcrticcs rs rcquired
uhder thc stid AcL

Valuo of conttact. Category. j!;;rJirr?

Rs. I lrkh and 1. Building Constructor I
up to 3 leths. 2. Brick laycr. 1

Abovo Rs. 3 lakhs 1. Building Corstructor t
and rrp _ to 2. Brick leycr. t
Rr. 10 lrths. 3. Diploma Holdcr ir

iivil Engirccrir3 I

Above Rs. 10 lakhs 1. Building Coeskuctor t
and up _ to 2; Brick laycr. t
Rs. 50 leths. 3. B.B. (Civil) or cqui-

valent degroc holdcr I

" tlnlcss the cotrtractor hrs bccn cxcmptld from ergegemcrt

of apprcntico by tho Dircdor of Enployo.at rnd Trahiogf

State-lpprcnticcrhip Advircr, a Ocrtificto to tho cffcst thrtthc
contractli had dischrrgcd hir obligatiol uadcr thc raid Act'

" satirfectorily " choul( bo obtaincd fror thc Dircstor of

Employment and Traininglstatc ApprcrtiicctUp Advircr end

the samc rhould be produoed by tho Cortrrctor for f,lel pry'
ment in tho rottlcmoqt of tbo collnct ".

23. Tho contractor rhould cmploy oro I.T.I. treircd nesor
for ovcry tan masons or parts thcrcof. h crso of aor-aveil-
ability of I.T.I. traiacd mlton8 thc cottrretor should obtrir
the prior epproval of thc Exccutivo Br3heer corccncd boforo
procecdiig with the coatrrct with thc othcr kirds of nsots.

Bxocrlivo EngincorlsuporLtordirg Erjroor
Itv{iior|Circlo.

Statior :

Dato:

APPENDD( II (r)-TEDIlEr.

Dete:

To
Hil Erccllcncy, thc Govcrnor of Temil Nedu,

roprotttrd by tho Snperinteadiag Erjirrr/
Erocutivc Enginoor of . . ..
Oirolb/Division.

Sir

I/Wr do hereby tordcr erd, if thir tndrr bc rcooptrd,
undertako to executo tht folloting workr, vk.,
as shom in the dravh3r end dercribieg ir tho rpecificrtiom
deporitod ia tho Ofico of tho Supqirtildirt{Erootivo Ed-
neer of Clrc{olDtri{or *ltl rucL vrrLtioa
by wat of alterations of, rdditionr to, ud rmircior frm thr
raid rorkc and mothod of prymcot as aro providcd for ir tb
'oofiditirm of cootnct'lor tts nrm of Rnpe6 I

or suih otlor sul as E.y bo errivcd at urdcr thr clause of the

Gcrcrd corditiors to coltr.ct rclethg to pryEcrt or lumpsun
brcis or b, Iarl rorrurult! rt uiit priccs.

2. llWo hevl elso complotcd tho priccd list of items ir
Schcdulc 'A' alroxcd (il rordc and figurcs) f-or vhich I/Wr
egrco to .xGsut tho lork rnd rcccivc prymclt ol measurG'

quantiticr es por tho Sgrorll colditiors to th! cortr.ct.

3. I/wo do horcby dietiactly aad clprorsly doclere erd
ecknowlcd3o 6.1, bdoro tho submission of my or our . ' ' ' ' ' "

... . . tondor, I/wc hevo carofully follolod thc instruc-

tions ia thr tolder rotico, and hevo rerd tho Trmil Nedu

Buildin: Practico ald tho 3oloral conditiors to dc contrrcl
thcrein ud tho Tamil Nadu Buildiry Prectico addcldr volumc;

ard tbat l/lo havo mrdo such oxeminltiol of thc contnct
documcrts erd of thl phrs, spocificationr, luartitlol rnd of tlo
locetior, whoro tho eeid work i! to bo dole, ard such invcsti-

gation of tlo wort rcquircd to bo donc, .rrd ir ro3rrd to tlo

. . to thoroughlY urdcrstand tlr
htcntion of tho sa.Eo and tho rcquircment, covoimtr, stipulr'
tions and rcctristiols cort ircd ia tho cortrrct ard ir tbe reil
plans and slr.ciflcetions; ard distirctly rga, tllt l/we ill
not hercrftor mako lay cleim or demeld rpor tho Govcrnmclt
besed upot or arising out of ary ellqed lisurdorsterdiag or

misconccptior or mietrko ol ... . . . . ' part of

tho said roluironclte, covcletrt!, stipuletiors, rlttttictions erl
corditiors.

4. laclor .r hco-.-t x vcrificatior
cortificrto

I/wc boiry a rcgirtorod Public Worts Dcparlrcrt contractor

.. I/wo hrvo alnrdy pro&td er ilcomc'trx
vcriflcatioa corincatr drri4 tLa currcBt crlcdrr )tcar ir
r.Atct oI .... ..... (hon perticutr$ of thc previour

oisi@r or rhich tto crrdfictr rrr ro*pil 'hould 
bc

dvor). Tho logd addrorr of tho oontrrcto:r for crrvioc of rll
lcttorr r^ld rctor tfll bo g follovr.

5 (i) (c) Iltr oolor hrrrvttl r chDlrl fcr tlo peyrncot of
thc rum of rupror .. rt orrillf Eoaly [ot to
bclr irtrr*

5 (l G, fl;r Lrvr pdd k,.,........(Rnlu
mrt Ertr &o lffil .G lr.'

@upol. .... qbl lneo I ro.frc tro.......... ui
oliribk Go gr, te Gf,D ff EoC&d r&l

5 (t 0t, Ir tr d .r& drln*, Ilro... .. .. hlo
oaclogd 1......r..,.......,...baftt I$o....."....."o,.hlt................t
hrcd by ..,. tor r vrlrr d'R*,.
(BWcr ,.... odyl dn;dorConod&rlcdfrd ir favour
of &c Excaftvr Er3&rc ....ffio.

5 (l), (dt I rnlro 1r.........,. rld lncr omnptcd fron 
-Drtmt q! iYD.

l, E r1r/our tad.r L foa r.c{aoll, dfl u rhall bo
r.tur!6d 6 EolE q n lfi r1gEild{ trif irtimatiol
b .qrt to rm/our o! rolrcdm tr e! eo orpiratior
of tro tolthc frpm tho drt oa thir tl&r, rhichcvtr
ir orrlir. ll qylou tadr h eosopec4 & rmd mmet
rh.ll bo rrlrhod by tto Govorrmt ar coorfty lor thc duo
fulf,lmod of cortrect. If rpot hthatroo brl3 give to
mclur by tho euthcity outtcb<t by tbc (bvrnor ;mdc
Arddr 2S (1) of 60 crcitudr (ha*uftar crltcd thp
aoptEg nrhcity) o( recglac o, h&r (tlV{ fail to

i

,i
1'

'To bc cnteied in tordr rld &urcr. lrCcr
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make the ddditional
I

depoit, then Iiwe agree
to the forfeiture of ' Earnest Morrey Deposit. Any
notice required to be scwed ., on melu5 here
under shalll be sufrciently served on melus if dolivered
to mclus personally or fortvarded, to melus by
post to (registered or brdiiary) or left at anrfour xddlsss given

hbrein. Snch notice shall,iif s€nt by post be deemed to hdve
been served on melus ,ar the I'me rvtien in duc courie of
!6t.it \uould rbe;dcliverod at the dddiess to which ft.is sent...

7. IlwB fully understanil that rrn receipt of communication
of acceptance of tender, from the at'eepting authority, thero
emerges a valid contract between me/us and the Governor of
Tamil Nadu and the tender documents, i.e., tender notice,
tender with schedules, General conditions to the contract and
opecial conditions of the tender, negotiations letters, communi-
cation of acceptance of tenderc, shall eonstitute the contract
for this purpose and be the foundation of rights of both the
parties, as defined in clagse (iv) of tende,r notice. provided
that, it ehall be open to the accepting arrthority to insist on
executions of any writteo agreement 5y tenderer, if adminis
tratively considered necesbry or expeaient.

8. I/we have also signed the copy of the Tamil Nadu
Building Practice and National Ruilding code and addenda

volume thereto, maintaind in th'e......,........Division office, in
4cknowledgement of bein! bound by all crnditions of tho
clauscs of the General coirditions to the contract.and all speci-
fications for items of works descrlbed by a specification num-
ber in Schedulo'A'.

9. In consideration of the palment of ruppes.........,........or
such other sun aB may be arrived at under the clause of the
General conditions to the contiact, relating to fiayment on
lumpsurp basis or by final measurement at unit prices T/we
agree subject to said conditions to execute and complete the
rvorks shown upon tho said drawing serially from number I
to ..... .. . lnclusive (Schedule B) and described in
the specifieations (Schedule C) and to the extent of probable
quantities shown in (Sdredute-.4,) with such veriations hy
way of alteration of, additions to or dedtrctinns from, the sald
work and method, of payment therefor as are providetl for in
the said conditions.

10. Thb term "Executitve Engineer" in tho.said conditions
shall mean the public wprks officer incharge of the Divisions
having jurisdiction for thi time being over the work, rvho shall
be competent to el(ercise all the powers and pfevileges reserveA
herein in favour of the Government with the prwiors sanction
of or subject to ,ratification by the competent authorities io
case where such sanction or ratification may be necessary and
who has been duly authorised under Article 2D (l) of the
Constitution. :

11. I/we agree that. the time shall be considered ae the
eupnce of this contract and to commenoe tho work, as soon as
this contra'rt is accepted by the competent authority as de0ned
bv the Tamil Nadu Public Works Deparfrnent code and lbb
eitc (or premises) is harided over to melus as provided for in
the said conditions and agree to complete the work within
..................months fronf the date of such h'anding orier of the
site (or premises) and io show progress as defined in tho
tabular rtabment 'i Rate, of Progress " subject nevertheless to
the provision for extention of time contained in ctause 56 of
the Generat conditions to the contract appended to the Tamil
Nadu Building Practice.

12. llwe agree that qpon the terms and condtions of this
contract being fulfilled a$d p€rformed to ttie satisfaction of ltb
Executive Engineer. the beurity deposited by me/us as herein-
before recited or such triortion thbreof as I/vre may be entitted

to, under the said conditions b'e pairl back to melus as pro-
vided in clause '64 of the General cr..nditions to the conrfoct.

13. I am/we are professionally qualifi;d and my/our qualifi-
cations are as follows:

Ilwe in pursriance of clause ,18 of tender notice unitertake
to emplory the following teehnical staff for Supervisiog tho
work and will see that one of them is always at site during
working hours personally checking all items of works and
paying extra attention to such works as may requirc special
attention (e.g.) reirforced' cement concrete.

Nane of Technical staff propsed euolifcation anlil
to be employed. exryrience.

[.
2.

B.

4. Ilwe, agree that the arbitrator for fulffIling the Uuties
set forth in the arbitration clause of thb Geoeral conditions to
the contract shall be:

Ci) fne Superintending Engineer of the . f.. . ;. .Circle in
case the value of claim upto lts. 50,000; and

(ii) I/we agree that in ease, the value of claim ls
Rs. 50,fi)l and above, the remedy will be through the compe_
tent Civil C.ourt only.

Signature of the Contractor with date.

15. In pursuance of negotiation witti the E:recutive Engineer/
Superintending En gineer of . ..............Divirion /Circle oo.. -...,....

I/we agr6s to reduce the rates for the itqns in thb scheduls
as follows: ; l
Seria! Item aumber. Schedalc, Rcducednumber. ;;;; pr,

Date UiEnature of Contractor.

16. On behalf of the Governor of Tamil Nadu and as duly
authorised by the Governor under Article 299 (l) of the
constitution the above tender for a value of Rs.....................1
(Rupees....... : .........) only is accepted on this day._................
of .. .. . .... 19

Sigdature arul Designuion.

Signature of the witness in full and I

address with nams in black letters.

ANNB;XURE TO TENDER NOTICB.
' t t J.--a

Schedule of tutes and Appro*inute quantities

(a) The quantities here given are those upon which tho
lumpsurn tender cost of the work is based, but they are subject
to alterations, omissions, deductions or additions as provided
for in the conditions of this conhact and do not necessarily
show the actual quantities of work to be done. The unit rates
noted below are the governing palment of extras or ileiluctiono
for -omissions- acqording to thh conditions of the contract ar
set forth in the General conditions to the contract of the Tamil
Nadu Building Practice and other eonditioos or specificationr
of this contract.

-l

(D) It is to be exprcssly understood rlat tho measured work
is to be taken that (not withstanding any custom or practico
to the contrary) according to the actual qlantities whep in

sicurity
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piace and finished a;cordiog to the drawing or !s Esy be
ordered from time to time by the Executive En8inccr, and the
cost cailculated by measurement or wcight, at thc reslrcctivo
prices, without any addiiional cherp for any neoerrary and
contingent works conuected therewith. The rates quoted are
for work in-site and complete in cvery rcspect.

Jtem Probable Drccriptiou TIIEP
number. q'BDtity. of work. trumber.

*Figures.

Name o,f tlrc Members of the
Tcchnica staff to 

I 
cmilorcd

Qualifications.

Note.-In case the contractor i6 himsetf professionally
qualifed thc above Elecification ehould he euitaoly altered and
in cascs in which the contractor sciected has not given an
undcrtaking to cmploy qualified men, it shoul'd be soorreC out.

IVotc.-Additimel dloO0am+ if ny, dh hrrc to ti
cntcre.d in Schedule C, strould be entcred bclow beld (l) above

*
.,1

l
(1) (2) (3) a (4) and Numbered continuously.

Amount.

Figurcs,
Rs. P.

(8)

Rate,
Unit

words..Words.

(5) ,,1)

Signat,rr€ of C.ontractor.

The Second sub-division of this colunrn (i.c.) colurnn 3 ir
for entering description in words such as mcmbers. gubic, rnerrB
k.g., etc.

SCHEDULE B.

LIST OF DI{AWTNGS.

Note.-All drawingr to bo signed by thc Contractor ss w€ll as th
ofE&r enterlng in to tho contract._.,\ __

Sorial Drawlng
number. oumber.

(l) (2)

Dercription.

(3)

Suppr.BurNuY Lrsr.

{s referred to in tho sp:ci8catioo inc'luding the General conditions
to the conlract of Tamil Nadu Building Practic:.

(- 
---- -- ---JLSorial D;awing Description. Deto on which the

number. oumb3r. drawing was
Supplicd.

A\ (s) (6) (7)

SCHEDT'LE c.

List of specifications for the various items of works supplc-
nenting those described in Schedule-A by standord speeifcation
Numbers.

1. The Contrad-tor shall employ the following technical stafi
for supervising the work and eball see that one of tlicm ic
always at site, during working hours, perscnally checking all
items of work and paying extra ettentioo to such works el
may demand special attentiotrr e.8., Rcinfqcd concrcta wort,

APPENDD( IV,

Dcscriptivc Spccilicatlon Shcct.

Eo

(l)
LimG.

Surki.

Portland Cemcat

Sand for Mortar wortr.
Sand fq ftlllng in.

' Earth for nflling and

dilpcal of curplus.

Broten stone for masonry wortr.
Brolpn ione for Road works.

Brolcn Drict.
Gravel.

Quarry rubbish. Y

no,rgh stone, ielly stone, ctc..

Sooring stone.

crrt ctoae.

cudd4ppa slabs

M. 8. Shcc[s

Corrugetcd roofing Deviati,onr in Garrge Bricl
Bricks (terrace).

Bricks (flooring).

Pertihr

Figure.
Rs. P.

(5)

c€4
E-H 2'o: iEC,
=#Ed,;o . -trotrc cto
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i E,,B EH
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)l(
Mangalor.e

Prcrscd, ornamental tilcs, qtc.

Tcrk Wood.

Other clesces of wood.

t Furairhings for doors,
Windows. etg

t Standirdird Itcms of fwniture.
Paints. 

t

Tar"
lVood oil.
Varnisb"
pict mper (Brand and No. of coats).
Steel R.S. Ecamr, etc.

$ Iror wort for Iail cells, ventilatora
Eoors, lock " boares, cage btrires. tl9'
cart iron-

Lirno MoeEr.
Pointirg" I
Pleslcriq.
lhrrel ltnoil[.

Foiating;
Flrering:
Ccurent plrsteriryt.
Tcrrace rort.
Darrirt*r.r. if aay red
propofli@g, if su*i,
mod&r roquired for anY r.a1e.

Broken stone lime concratc.
Broken Stone Srrrki concrclts.

h&cn re csi.at oorr&.
BrE o oaconry Fi6'
rL&fn:.
Fbor a*nq,

(.dPPENDD( XXIV-TENDER NOTTCE PrECE WORKS.)

l. On bchalf of the Goriernor of famil Nadu, tenders will
bc rcceiwd by the Supcrintending Engine:r Circle/
Exccutivc Enginccr Divhioa/Sub E[vieional Offccr (Asst.

E:lecu$ve Enginccr) Sub Division at his office at
np to P.M. on for the work of .

(*Name of worh).

4cl

The tenders wilt be oilened by the Superintending Engineets
Ctrcle/ExecrJtive Eagineer Divieion Sub

Diviriona! Offper (Assistant Exesutive il,ngineer) . Sub
Division on the date and at the place oforementioned.
The tenders or their agent5 ap expected to be present at the
time of opening of tenders. The Tender rceiving offper will
on opening each tender, prepere a statenrent of the attested
and unattested correction therein an$ hand it over to the
tendcrer concerned and initial all such coriection in the
prqrenoe of the tenderer. tf any of flre tenderers or thbir
agalnst finds if irfonvenient to be present at the time, then
in such a casc, the tender receilving ofrcer will on opening

the tender of the absentee tenderer makeout a statement of the
unattested corrections and communicate it td him. The absentee
tenderey shall then accept the statement of the Corrections
withont any quostion rvhatsover. The tenrtei shoutd be in the
K2 form, obtainable from the Superintending Engineer/Exe-
cutive Assistant Executive Spgineer's Office. Ttre Tamil Nadu
Building Practbo aad other documente relatirrg to the contradt,
such as Adciitional Strrcclflcation, Drawings, descriptive
spocification sheet regarding materials, ctc., can be seen at any
time bctwren ll.fi) a.m. and 5.00 p.m. on olEce days in the
Officp of tlre .Superintending EnglneeriExecutive Engineer/
Sub Divisional Oficer (Assistant Executive En€ineers).

2. Tenders should be addressed to the Covernor of Tamil
Nadu and submitted in cealed covers addressetl to ihe Superin-
teading Engineer/Executive Engineer/Srrb.Divisional ffiper of

Circlo/Di,vision/Sub -Division. The name of
the s,lsr.k ancl narnc and addrness of the Tenclerer sho'uld 'oe

noted on thc eover.

If thc tcnder is made by an individual, it shall be signed
with thc full name and his addr.ess shall be given. If it is
made 6y a firm, it shall be signed with the Co'pa.rtnership
qame by a membcr of the flrm, who shall also sign his own
name and the name and address of each member cvf the flrm
shall be givcn. If the tender is made bf a corporation, rt
shall bc siSrred 6y a duly authorised olEcer, who sltall pro-
duce yvith his tcnder satisfactory evidcnce of his Authorisation
Such tcndcring co4roration may be required, before

the tsndcr is aGoepted the furnish evidence of its corporate
existence.

3. Each Tenderer must pAy, as '3alncst money, a sum of
Rupees in to the branch of the State Bank of India
i/r into the Government Treasury of Sub 'lireasury within the
jurisdiction of the,superintending Engineer/Executive Engl-
n,:er/Sub Divisional Officcr of CircleiDivision/Sub'
ulvislon to the credit of R€venuc De[,osfts on behalf of 1,)

Srpcrintcnding EngineerslExecutlVe Engineerlsu6 Divi'
sional Oilicer of Circle/Division/'Su,S Division,

and enclose with his tender or in the form of accepted

security or bond as the caso rnay be'

This earnest money riiU be refunded to the unsuccessful

tendarer on application, after intimation is sent of rejection of
the tender at the eipiration of two rnonths from the date of
tender whichever is earlier. This refund will be authorised

)?)
tiles.

r3) 14) (5(

- .Bnter in rrmarks Columr. Wherr clocss ear{h requirdfor filling is to be obtained from and rvhere excess soii if aoy
b to-b. caltod ot conveye!.

f Entcr, if dcviation frOm Std. Specfn. proeduro and if iron or Brass.

I fhcso will usually be purchased from fails vide current Price list for sama
$,Enter if these are to be *uppllcd from Salem and if so whcro contractor shall take delivery of. sarns.

t Pointing-State if to be done as per " Rerlarks on pointing 1
/ / Dbviations in plaster thickoess if any.

lffi 3A-.57e

t

I
I



442

by the Executive Eirgineer in the form ,r[ accepted security or
bonrl as the case may bc. The earncst moncy will not be

rcceivd in cash or currency notes by the Public Works Depart-
r.rent Offipers, save, in excepional cases, lvhere there are no
treasuries or banks withiu the jurisdiction of the offper calling
for tenders when currency notes are given, the tenderer should
sign his nanre in full with dato, on the back of all the currencJ
notes given by him,. whatever tleir d.enominations may.be.

The earn:st money will be retained in the case pf zuccessful
tenderer and will not carry any interesL It will be dealt with
as provided in the conditions attached to the tender,

'When a tender is to brs accepted, the tenderer, whosc tendcr
is 'under consideration, shall attend the office of the Superin-
ding Engineer/Executive Engineer/Sub Divisional Officer oI

Circle/Division/Sub Division/on the darc fixed by
wri$cu intimation to him' If the tenderer rails to attend the

offpe before the end of the specified periocl, his tender will
not be considered. On receipt of written communications cf
acccptatrce of his tender, if the tenderer backout from the

contract, his earnedt money deposit will be forfeited to the
Government. It shall expressly be understood, by the tenderer
that on receipt of written communication of acceptance of
tender, there emerges a valid contract between the Governor of
Tamil Nadu and the tenderer, for the exesution of the work,
without any further or seperate written agreement. For this
purpose, the tender documents, i.e., the tcndet notice, tender
bffered by the coDtractor, General ;onditions to thc contract,
special conditions to contract, negotiation, correspondence
written communication of aoceptance of tender, etc., shall

constitute a valid contract and will be the fundation of the

rights of both the parties to the contract.

4. .* Tenderers shall peruse carefully tho instructions in
'Directions to parties Tendering " and the conditions of the
Standard K-2 Form and all other relcvant documents, before

tendering rates for piece work. The approxinaatc Quantity
of work to be executed under each class is given in the
accompanying Schedule. The quantities arc given ouly with
a view to enable the tenderer to quotc his over all rates for
each class of work in the tender form.

(*NOTB-Any departure from the piece worker's liabilities
Under claseuses 35, 37, etc., of tle General conditions to the
contradt of the Tamil Nadu Building Practicc must be clearly
defined in the contract conditions as futnished for the
Tenderers' information.

5. The Superintending EngheerlBxecutive pngroeer Sub.

Divisionql Officer, resem'es the right to reject any tender or

all the tenders rvithout assigning any reasons therefor'
Tenderers offering a percentago ileduction from or inctease

on the estimrste amount, and those npt submtited in proper

torm or in due time'will be rejected'

SqIBDIJLE.

Doscriptine specification sheet
jV.B.-(IIere enter relevant Extract from Paep-TNBPlG

iterns as may otherwise be applicable'

(. Bnter SS before the numbor if rt is c TNBP numbcr)

TENDER AND CONDITIONS.

Dircctions to the .patties tenderini.

:
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l. Piece work is tha! which involves a payment for wbrk
done a1 a stipulated rate onlyi without relerence to a total
quantity or time.

2. A list of materials proposed to be supplisd gy Gbvem-
ment and the places where and the prices at which they are.
proposed to be supplied is givea at the end of the sch6dule
accomp,anying the tender notice. This sholrld be enterecl by
tenderer also at the end of the schedub alccompanyiUg the
tender. The tenderers must 6.ccept these maferials at the specis
fied prices and quote for finished work acc[rdingly. Notwith-
standing any subsequent change in the marfet value for those
materials, charge to be party executhg thej wort will remadn
as originally entered in the tender, iI at anyiime Subsequent to
the acceptance bf this tender, Government r4aterialg other than
those specified in the tender documents are to be suiplied to
the piece wcirker for use on ttre work, they will be charged
at thc market value prevailtng at time of supply or sbck issue
rate, whichever is greater. The piece worker will be hformed
in writinB of this change and he shou'ld intimals in writing
the rate which he demands for'flnlshed work ln view of the
fact that he is to use Government matenhll. No cattage or
incidental charges will be borne by Governmeat iu condi-.

tion with the suppiy of materials referred to iar this para-
graph.

3. Subsidiary items zucb as wator for wort ctui,ng mC
marking out 8ite, hire of tools and plant should be 8q6rd4y
entered. If such items are Dot so entered; it will be eomcd
that the rates quoted in the schedule include prdvHma for
them also.

4. The tenclcrer shall examine closely the Tamil Nadu
Building Practice and also the rclevant clauses of the General

conclition: to the contrnct contaiued thereinl and sign the
Sub-divisionaliDivisional effice copy of the Tamil Nacitt

Building Practice and its addenda volume, in token of such

stud% bctore submitting .his tender unit rat€s, which shall

be for finished work rn siru. He shall also careuully studY

the drawings and additional speciflcations and all th€

cloct'ments, wliich form part of th-e contract bstween him

and the Governor of Tamil Nadu.

5. Each tenderer must also send a certificate of incometax
verification certificate from the appropriate income.tax autho'
rity in the fonn presiribe.d therefor.

rnl th,g case oT, proprietory .oI 
partlerPhip firrrq it will be

necessary to produce the certiffcato aforemeotioaed ior the
proprietor or proprietbrs and for eaph of the partoer! as tho

casi may be.

If the tenderer is a registered Public \Morks Departmeni

contractoi and if a certiflcate for the current year had

alroady been produced by him during ths sxlendar year in

whicb'the ten{er is made it witl tre sufrcient, if parli:

culars regarding tne pervious occasion or1 which the sart

certiflcate was Produced 8lc glvED.

All tenders received without a certiffcate afoiementioned

will be summarily rejected.

6. Every tenderer is expected before quotin6 his rates' to

inspect thl site of the proposed qbrk IIe should abo lnEpect

the; quarries and satisfy himself abotlt the qualrty and avtila-

bility of materials. The names of quarries, tilns, etc', where from'

I
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certain materials are to be obtained mll be given in the des-
criptive spbcifications sheet. The best class of materials to be
obtained from the quarries or other source defined shall be used

on thc work. In every case tl1e materials, must comply wfth the
relevant standard specification. Samples of materials as called

for in the standard specif;cations or in this tender notice or as

required by the Superintending Eogineer/Executive Engiaeer/
Sub-Divisional Officer trf Ctrcle/Divisions/Sub
Division having jurisdiction for the time being over &e work
l*reinafter called the Superi4ending F'ngineer/Bxecutive Engi-
:rer/Sub-Divisional Officer shall be zubmited for approval

before the supply to the site'urort is begun. If the ontrrctor
after examination of the sourc\e of miterials C.'fined in lhe

Dbscriptivp Specification sheot, is of opinion, that materials

ctmplying with the standard br other specifications of the con-

tract, cannot be obtained inquality or gufrcibnt quantity froo
the source defined in the descriptive specification shect he chall

so state clesrly in his tendq and stato wher€from he hten&
to obtain materials subject to the apprtval of tho Sup€r'rnten'
ttirg Engineer/Executive Engineer/Sub Divbional Offiaer. Atteo'
tiln of the piece worker is directed to the general condifions

to the contract, regarding paymcnt of signiorage, tolls, etc'

7. The tonderer'should quote cpecific rst6 for ea€h it€mr io
the schedule, aod the rates dlould be in rupeee. rfto unitg and

. 'retes glrould be wrilten both'ln words and fi8urts. Tbe sphedule

1: accompanling tlre teadet. shqll be written legib.ly and freo flomt erasor"r, bvertrrititr8s, or converpions of figurt* Corrections
i' wtrere unavoidable be Eade;by crossing out, initiaUin& datinS

." and rewridD& No alteratio-n which is made by the tenderer in

' .tho-lender conditions stipulated in the ten&r notice and tender

f Jorm, the drawin8g or specifications aactlnpanying samo will
F' be recognised, and if any srich alterations are made, the tender
' will be void.

8. The Tenderers, who aro themselveg not professionally

qualified, shall undertake to employ, qualifled technical men 8t

ti'r"ir cost to lookafter the work. The tenderers should state in
clear terms, whether they are professlonally qualified or whether

they undertake to emplby technical men required by the depart'

ment, spgc,ified in the schedule below for the work' In case the

selecte,t tenderer is professionally qualified or har undcrtakeo

to employ technical men under him, he ehould see that ooc ol
the technically qualified men is always at ttre sito of tbe rvort
during working hourt personally checking all itemc of works

il p"yt"t e-xtra atteitioa to sucn works as may demand

special attention (e.g.) Reinforced concrete work, etc.

N.B.-In the format belorr cnter or incorporaic ths htcst

norms ffxed by Government ftum timc to time for the emPloy'

ment of Technical Assistant and peoalty for oon employocot

of such Technical Asistant.

Note: (3) The employment of fechnical Assist&nts couH tc
based only on the value bf cqntract. Engineers with Mechaoi'
cal Engineering qualilication and retired from Civil Engineering
Depattment are also Buitablc to supervise the C.fuil Engineering
works, because of their experience in Civil Engineerios ffel4

Note: (4) In case the contractor who is proferrbnaly qurlified
lr not in a lrcsition to remain alwrys rt thc rlte of wort and
to pay cxtra attenlion tr such work as may dcmaod spocll
attention (e.g.) R'C'C' 'trr'ork ctc', he shoulc employ tedtni'

cllly qualified men as prescribed above.

NOTE: (5) The entire clause relating to employment ol Tcchol.

ca1 Assistants will be applicable tor worts given ogr tender

under piece work contract and not for tho wortc Sivcn on

nomination under piece s'ork system. :

Date:

Station:

DeciSnntioq

Office

Yalue of 
''.. 'cAntact.

:

Note; (1) item (l), (2), {3), (4), (D or (O should bc rcorcd-

out in sase where not aliplicoblo to a partiorlar sott'

Note: (2) A penalty of Rs'r 500 per month' for diploma

holder "oi'R.. 
1,000 peri month lor degree holder be levied

irr, case of. default on thb part of contractors in following

the norrns laid down abpve'

Tc
His Excellancy, the Governor of Tamil Nrdu repr*ntcd bl

the SuperintendLig linsineer/Bxecutive Engincer/Sub Divisionsl

Ollicer of . ClilclG/Divirioattub Divldo et

I/We do hcrebY tender to

executlve wtrrkg of undermention€d demrtption by peco vork
and in accordmce witfr the oonditions mtcd belm ed rs per

in" stlprt"ti"ns in the tender noticc in ccnsidcration of paymcnt

being madc for the quantity ol wort executed at 6e rcspcctive

rates specified in the bltowinf rchcdulcr'-

IIIYo . .. hereby distinctly and cxprcssly acknowledge

tl"i, i"rot. the eubmissioo of mylourtcn&r' IlWc blvc care'

tJty folow"a thc instrudionr in thc tcndc-r notloe and have

ioi tno Tamil Nadu Building Practicc and thc rc.hvant *]Tt
oi lno cuooal conditions ro rhc contract of tho Tamit Nadu

A"ffaf"C Practicc and that IlWe havc m{c 9-qch 
ciomination

oI the contfiect documents and of the specilicattons' Gtc" a[d ol

thc location, wherc tho eaid wqrk is to be donc and in tcgqrd

io tUo natcriale requirc.d to bc furnishert as to'onrtlc mclur

;;*I{, i; understand tte Intentton of same aru 11ut1-
mcnts,-coicnaats, rtipulrtions rnd rcdrictioos conteincd in tho

*",J* and in thc ."ia tp*inotiooe; aod distingdy aglcc lhat

iniy" *ri t., hereaftcr nakc any cleim or demand upon 9c
diovernment bascd upoo or ansing out of any allegcd Eil'
.roa"rt odi.rg or misconeptioo or mistakc ou myloyr port q
,d;J-;;"it"mentslcovenant, *ipulations, rcatrictions 8nd

conditions'

Ilrile . . . being a registered Public Works Dcpart'

rn*t Contractor, have 
I alrca<iy produced on incomc-tan

u"iin""tlon centificate during the. cuirent calendar ycar -in
;il; of (t 

"r" 
particularee of the previous occaaioa oo wHc'h

the certificate was produced rhoulil bc givcn)'

TL,NDER FORM (K 2)

Tender lor piBce work (K2 Form)

Assistcnts to be emPlaYed'

Gt
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'&tcr $.S. lMore tle aumbo.
if it is a TNBP number

NOTE.-inter trclow the sctedule, a list of drawing and a
dcrcriptive specification shect with relevant cxtracts from thc
rclevant page of Tamil, Nadu Building Practice item as may

other wic be applicable--Vide also paragraph I of Directions
to portie! tendering

NOTE 2-Tbe tendercr should attix his signature at the end

of cach page of his tcndcr .rfud otherdocumer(s attachcd thercto.

Thc aecpting authority Sould similarly afrx the signaturc in
thc aooeptcd tcnder.

I amlwe are professionally qualified and mylour qualificationr
are as folloqrc:-

Ilrffe, in pursuancc 'of ctaute . . , of tender tlotice
un&rtate to employ the following technical staff for Supcrvis'
ing thc work and wi[ *e that onc of them is always at site
during working houts personallv checking all items of worlo
ani q4ying extra attention to ruch works as r'equire sp&'cial

attentign e.g. R.C.C

,I{rro of Tochriort &ff Qualifications end
Proposcd to bc cmploycd" cxpcricne.

tl
2.'
1 

Stgnature ol contrqtot with datc

(NOTE: Scorrout thp rbevc ,clarrc if not necessary).

refund of hls cafirest filoDe]r, it such particulars ahd or the
pcrmissiOr art not givenr within the said pcrioll of 'two
mqaths.

2. Ihe follorying c'lauses of the General conditions to the
contract of the Tamil Nadu Building Practice only subiect to
the modilications noted below shall applly to this contract'

NOTE.-In cars where the acceptance of this tender is
wittin tbe Dowerc of the sub-divirional oflicer in c'lrarge of thc
wqk anrd where ha hap acoudingly rcceptcd this tender, hc
aho[ crereirc such firn€lions as arc delegntcd to thc Executive
Enfimcr in the rclouenl alauseg of the Gnerel corditirons to tho
contrac't applhablc to thie contract.

General cohditions to the contraa of the Tamil Nadu Building
Practice : -

Section A.-All clauses, except that in clauses tivo and three

where the General ccnditlons to the contract is mentionel
lhc rtfcrcr:pe shall be only to such cfauses of the General
qonditions to the contrrct as are hereinmade applicable to
this contract.

Section C.-All causcs except l4-2.

Section D.-All clauses except that in clause ZGl in placo of
aho wordc qwithin rix monthe from the complction, dr'rcd
ebofoc final paymcnt for ",

Sation E.-All clauscs exccpt that in cleuac l3-I tto sord
" which occurring betwoen the words " Progrcss " ltld ' h "
in tho flrst sentense shatl be deleted, as al& the corrchrdim
portion of that sentence bedhnllrg ftom ( will"'. ftE
following shall tre substitut€d for the p.rcsont clauc 30-l'

" The &partmeilal ofrcer incharge of the work shall Sa

rooPonsible for tbe corr€ct setting out of all works but ttt
piece rvorker shall provide at his own cost all labour. matcrhL
and staft required for so " doing "

&otioa F.-lJrI chusc&

Section G.A[ elaues exccPt 53.

$ection I. /..-Clauses () to 6! inclusivc cccond rub
paragra.ph of clause 64, clauses 66, 67 and 6t.

3. Tbc quarriry of work exocuted shall be rnpasured and

pryncntr rrrdc ordinrrily moathly. On the complation of
wat or tcadmfim of this conlmct, ffoal mraguremcnts witl
bG -tnadc and tf,e acaoult adiucted aecordin8ly.
' '4. The Exccutiw Eryinccrl$rbdivicioral sfroer or $ly
ofrccr of thc Publio Works Dcpartment of tbc Govcmoent of
Tamil N-adu, duty adhoricod in thb tslialf by guch Excsr4ivc

Enginccrl$b-Div,idmat ofrsr rney ,ut up en end to thi!

"orfr*t 
at b op0ion at any tinr and ie tbe case ef brd wo*

or rctcriel, ectioo shslt $o talrcn as providcd in claurcs 25-3'

254 afi 25-5 of the General conditions to tba aortraat-

NOTE.-If action is taken as providcd in thc : last sub
paragraph of clausc 25-3, 254 and 25-5 of the Gcncnl "*q
tions to the contract, th€ piece workers acceptanoc 19 thc 

.-.

rcduccd rates shall be taken in writini).

5. Such Superintcnding EngineerlExccutive Engincerl Sulr
Divisional Ofrccr or any such officcr so ar*horircd es afolcsald
may fine the piece workers not less than Rs. l0 and not rnora

than five per ccnt of the value of the completed work for sklw
progress of work, provided, howevet that any arahority hijfi*r
than that of Superinfending Engineer/Exoeutive Enginncr/

Sub-Divisional Olfcer, may in his absolute discrction wailp
or 6odify any firrs lruposed by ttre SuperintenCing Engineer

7Ex€cutive Engin€er/Sub-Divisional gfrcer under the provi'

sioas of thts clausG.

kq)
!
C)

Condlttoas.

f. Thc Superhtending EngineerlE-rccutivc Erginccrl -Stb'' 
Divisional Ofrcer . . ... of ClrctclBivisionlsub-Divitiur,
Public Worts Department, having 1'uridi6ion for thc tino
boing (hcreinafter callcd thc Sqtrintcndlng EngioccrlErccutiro
Enginccrlsub-Divisional Officerior a sdbrdfrr.te oficer dcputcd
by- hitn.shstl within a period of two monthg from.thc dltc of
ageptance of the tcndcr by the cotnt G{tEt euhotity $ve to
tfc contractor full and complete partiCulrs C thc rixt to bo

dpne hcrcrrndct and within tite period permit tbc contactor
and hir wortmen frcc acoecs to thc site on rvtrich thc w<xt ic

to tie executeci. On rceeh,lng sueh frttculars ond permis'

slon, 66 contractor shatl fortku/tth start ths work and shatl

carry on same with dqe deug€,nct and all work execrrted is

to bo done in a workrnaru'Ilke manner. the decision of ttrc
Superintendenting EngjineerlExecutive Engineer/Sub-Divi-
sionel fficer or atry ofrccr of thc Public Works Deprxtment

of the Government of Tamtl Nadu duly euthorised in tlris
behall by suph Supcrintending Engineer/Executlve Engineer/

Sub Divisiorlgl oftcer as to the iate of progress and thc

quality of work or material shrall be flnal' The contractor

rl"tf 
-t 

".re 
the right to cancel the contract and obtam

{

I



6. Any unforeseen additional work that may become neces-

sary and is accordingly carried cut under this contract under
proper written orders shall be nreasured and valued hy thc
F,rccutive EngineerlSub-Divisional Ofrcer or his rcpresentative
at the rates contained in tbe piece rvorkers' original echedule
and if these rates do not appl;., thcn prrcr to execution of
thp additional work, a rate for sssfu work shall ordinarily be

agreed upon and cntered in a'supplemcnt schedule and signed
by botJr the piee worker and the accepting authority. If it is
not possible to arrive at suc[ an agreementr then the piece

worker shall bc paid accordilig tq the cost of,,labour employcJ
and the miterials used to which rvrll be added l0 per cent to
cqver the pieoo workers pro6t: on the said work on his delivery
of thc neccssary vouchem to the Executive EngineerJSub-

";,lffi 
money deposrrec by the serected piece workcr

shall be retained as security for the due fulfflment of thc
contract. After ttre work lras been carrieel out by the piecc
workcis to the extent of fifty times the value of this sr:curity
deposit, a deduction of two per cent of the value of further
work done by him shall bc made for purposes of additional
security, from each iqtermedhte bill to be paid to him ur*il
thc completion of the work. Such deposit andlor deduction or
aDiy portion thcreof may at the discrotion of Exccutive
Englneer/Sub-Divisional Otrcer be forfeited on failure or
non fulfilment by the piece workers of anv of the abovc

u5

conditions" Any authority higher than one who ordered a

forfoiturc rudcr the provisions of this clause, may in his

absolute disclretlon wave or modify the forfeiture so levieC-

Signature of the party making thc tcndar

Full addrcss:

Date:

IllVe, after ncgotiation with lhe Superintending Engincc{
Executive EnginecrlSub-Divisional Ofrcer on
agree to re$uce the rates as follows: -'-
ItEm No. Brief dcscription Ratc

Rs. P.

" 
Signature of thc Tendcra

On behalf of the Governor of Tamil Nadu, thc ebovt
tender is acceped by me on

Signaturc:

' Designation

Witness:

NOTE : -Whilc accepting the tender, the accepting euthority
should specify on thc first page of this document, tho nuurbi
of pages in the tender and the numtrer of item.s in thc
schedule. A line should also be drawn under the iast itcn
in the schedulc.
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