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1)

For all materials manufuctured'in India, unless otherwise specified; standards fuid down in Lureau of
Indian Standards (BIS) shall be followed: For the imported materials standards such as Fustrafian
standard (FES,), FSTM, BN, DIN, Britisk standard (B3 ete, suggested by the manufacturing

Sirm shall be followed for the material /product. The agency/contractor shall supply test certificate issued

by the manufacturer as per relevant standard, however the department reserves the right to get the material
tested befere payment. In case the material/product fuils to conform to the relevant standirds as a result of
testing from any approved Jab as docided by Engineer-in-charge, the testing charges skall be recovered from
the contractor. ﬁefore dispatch of material to the site, contractor shall inform fnjineer~in~cﬁmje well in
adivance so as to make necessary arrangement for getting the same inspectod/tested. No material shall be
dispatched unless otherwise exempted by the Engineer-in-Charge.

QUALITY ASSURANCE & TESTING OF MATERIAL:-

2)

4/

5)

)

s/

The contractor shall submit Fis detailed Yuafz'g/ assurance Jafan and lefz'li‘}/ assurance manual and’ get it
zga]omver[ ﬁom the fnjineer—in—c/ra{je within ﬁﬁeen (lil}/& of‘ issue of‘ Jetter of\ acceptance of‘ work.

Samples of materials required for testing shall be provided free of charge by the contractor. Jhe cost of
tests shall be borne by the contractor.

U cther expenditure required to be incurred for taking samples; conveyance, packing ete. shall be
borne by the contractor himself.

%Wever, ?f‘ any ultrasonic JaufJe veﬁ:a’ty / Joad test or eyaea'af testing is to be done fér concrete whose
Jtrenjtﬁ is t[éuﬂzfu/, in the oprinion cf fnjz’neer—in—t/ﬁlrje the cost 0]? the same shall be borne 17:}/ the

contractor.

In case there is any (li'.fcrg]aanc:}/ in ﬁeyuency of‘ testing as_given in fist ij mtmt[ator] tests and that in
individual sub-feads oj‘ work as per ‘ng W 3feaﬁcatz’omf, /tz'g/:er cf‘ the two ﬁeyuena’e& ?f testing shall
be féffower[ and’; nctﬂnj extra shall be Jm{}/a[fe on this account.

The contractor has to establish field Jaboratory at site including aff necessary equipments and skilled
manpower for fleld tests as required, at Fkis own cost to have proper qua/igy controf within 15 JZ{}/J of the
stipulated dute of start of work. Eguipments are to be installod should be as stipulated in schedite-T and
any other z’n.strumentﬁegug;ment as desired by the fnjz’neer—in—cﬁage Jor site testing of materials.
Calibration certificates of all the equipments required to be submitted at the time of installation.

(;%n] ‘?f\ the ﬁ/ﬁnw‘inj Jaboratories in and arcund” :ﬁef/fz' skall be made use ﬁr external / independent
testing o]p materials and’ products:

o) ALS Testing § research Laboratories (AES)

5) Gentral Read § Research Institute (i ‘C@(@J)

c) Jndian Instivute of Technology, Delhi (JITD)

) National Council for Gement § Building Materials (NCCBM)
) &i@ndf Testing Gentre 16 &7@ )

fj Sunbeam Gasting (3.58°G)
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11)

12)

13)

9 ) ﬁef/ﬁ' ygst ?f;vuwe
Iy ) Sbhriram g;wtitute cy[' ﬁt[uatn'af &Jearcﬁ ( 3J j &

The work skall be executed and measured as _per metric dimensions _gtven in the schedule o]p quantities,
drawings etc. ( T% units, ij any, are ﬁr juz’clé/inw onfj )

The rate of‘ items (?f J%orz’nj s inclusive (Z](‘ Jarcvz'zﬂnj sunk ]%orz'nj in bath-rocms, kitchen, etc. and
not/ﬁ'rg extra on this account shall be Jn{}/al;/e.

The work skould be Jafmmez[ ina {}/Jtematic manner so that chase cuttings in the walls, ceifinja“ and’
ﬂoorJ is minimized. W/ferever ab:mfute/j essential, the chase shall be cut uJinj chase cuttz'nj machines.
Ghiases will not be alfowed to be cut using frammer [/ chisel.

S the Fidden items such as water Juff& fines, er’ntge  pipes, conduits, sewers etc. are to be Jorg]aer(/}/

tested ﬁefére covering.

The work shall be carried out in accordance with the Frchitectural drawings, structural and services
zl;*aw‘z'njef, to be issued’ ﬁom time to time, b:}/ the fnjineer—in—‘c/tdatye. ﬁgft‘)re cormmencement (?f any item (?f
W(vrg the contractor shall correlate all the refevant architectural, structural r[raw‘z'nj and services issued ﬁr
the work, nemenclature c‘vf items; goeaﬁcation& etc. and Jatz'afj/ /fz'm&e‘/f that the z'nférmatz'on available there
ﬁom is comf/ete and unambiguous. The ﬁjur&f § the written dimensions of‘ the drawing skall supersede the
measurement é:}/ scale. Jhe cﬁ&crgfoanc:}/, ZJF any, skall be l;roujﬁ% to the notice OJF the fnjineer—jf‘t—t/rage
ﬁr immediate decision Ee]%re execution of‘ the work. Jhe contractor alone skall be re«gson«fiﬁfe ﬁr any Joss or
zﬁzmtye occurn'nj [7:}/ the commencement t?f work on the basts (?f any erroneous and or incomfﬁete z'nﬁrmatz'on

and no claim, whatsoever shall be entertained on this account.

OPERATION AND MAINTENANCE STRATEGY AFTER COMPLETION:

14 )

ﬂagj‘ mmﬁtﬁ e%z’or to cﬁgractz'caf (ComJa/etz'on, JuJaJa(f}/ the three cg]oz'eef of‘ a maintenance
manual [prepared on the juz’z[éfz'neJ as described tn the c/fzgater fér @Jaeratz’on and azoaintenance. Gontractor

have to  provide the féffowinj ﬁr all the ﬁaea’afz'zec[

a ) refevant contractor and. Juff/ier addresses & contact details,

5) an outfine description OJF the installation and detailed” description o]p eyoeaﬁc ttems
with Jaror[uct names, If}gae&, serial numbers, etc.,

c ) recommended maintenance procedures,

’ 4 ’ ’
t[) copries (?f manuﬁcturer $ warranties or quarantees, recommendations, etc.,

CONDITIONS FOR CEMENT:-

15)

The contractor J/faf/jarocure 43 jra([é (conﬁmz’nj to % 8112 ) crtﬁnarj cﬁyrtfanz[ cement, as reguz’re([ in
the work ﬁ‘vm reputed mzmuﬁlcturers cff cement oJC approved make and /ﬁ:vz';y a production ctgjaacz'é}/ (7[‘ one
milfion tonnes as approved b:}/ y‘z;nzlftry gf Qfmﬁwtry, Govermment (ff India and %fdinj ficense to use I
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16)

17)

18)

certz'flcation mark ﬁr their product whose name skall be _got approved ﬁom fnjz'neer—gﬁ—tﬁvarje‘ The
tenderers may also submit a fist c‘vf names gf cement mtmuﬁcturero" which t/t?sy propose to use in the work.

The tender accg]otz'nj autﬁoritfy reserves rz'jﬁ% to accept or rg]'ect name Cﬁ‘) of‘ cement mzmu_ﬁzcture Cﬁ‘) which
the tenderer proposes to use in the work. Wg cFanje in the tendered rates will be accepted z]p the tender
accepting aut/fon'gl does not accept the fist g“ cement manuﬁcturer&, gtven b:}/ the tenderer fu[f] or ertz'a//y.

3%]5(]9[}/ oj‘ cement shall be taken in 5o @ lr-ayef [earz'nj manuﬁcturer 's name and’ %5 ‘marfz'nj, aknj with
mtmuﬁcturer& test certz'JQCJbe ﬁr each Jot. ﬁamffe& (‘yf cement arrtmjezf l{}/ the contractor skall be taken l{}/

the fnjineer—ﬁ—t/fa{je and got tested in accordance with provisions of‘ refevant DIS Godes. The cement

ﬁr such testing purpose shall be supplied ﬁ:}/ the contractor ﬁee of‘ cﬁa{ye. Fn case test results indicate that
the cement arranged b:}/ the contractor does not conﬁrm to the refevant -DIS Codes, the same shall stand
rejected and shall be remeoved ﬁom the site b:}/ the contractor at his own cost within a week s time of‘ written

order ﬁom the fnjineervg;z—cﬁarje to do so. Jhe cost WC tests shall be borne b:}/ the contractor/e Jéfartment in

the manner indicated below:

a) 0.5}/ the contractor, ?f the results skow that the cement does not conﬁrm to relevant

BIS Godes.
4, ) 05}/ the department, zf‘ the results show that the cement conﬁrm& to refevant ﬁ% Godes.

The cement shall be Emuj/;t at site in bulk JuJaJa'f}/ (?f tga(]oro.xz'mateef}/ 20 tonnes or as decided l{}/ the

ngineer-Jn- arqge. Zach Jot of cement 20 or smaller brouqght to site will be subjected to testing.

Engineer-In-Charge. Eack & T or smaller broughi will e subjected g
?;Jtinj c/ﬁz;:ye& will be joverneJ as per. froﬂaion& of‘ contract.

Cement bags shall be stored in two separate godowns, ene for tested cement and the other for fresh
cement (under testing ) to be constructed” by the contractor at his own cost as per sketches given in
C. LW D Specifications - 1996 having weather-proof rocfs and walls. The size of the cement godown is
indicated in the sketch for guidance. Jhe actual size of godown shall be as per site requirements and nething
extra shall be paid for the same. Each godown shall b provided with a single door with two focks. The keys of
one Jock shall remain with Engineer-in-charge of the work and that of cther fock with the autheorised agent of
the contractor at the site of work so that the cement is issued from godown according to the duily requirement
with the knowledge of both parties. The account of daily receipt andissue of coment shall be maintained in a
register in the prescribed proferma and signed duily by the contractor or his authorised agent and. fnjz’neer-
in-charge or his authorized representative in token of its correctness. Jhe day to day receipt and issue
accounts of different grade/brand of cement shall be maintained separately in the standard proforma by the
contractor or his authorised representative whick shall be duly signed by the authorised representative of the
Engineer-in-charge before issue to the work on duy to duy basis.

The capacity of each cement, go-down shall b 2000 bags of cement or more as decided by the Engineer-in-
charge and shall be constructed by the contractor at site of work and at the site of batching plant for whick no
extra payment shall be made. Tke contractor shall be responsible for the watch and ward and safety of the
cement_go-down. Jhe contractor shall fucilitate the inspection of the cement go-down by the Engineer-in-
charge at any time.

The actual issue and conJumJatz'on of‘ cement on work shall be rtyufdbe([ and- proper accounts maintained
as _provided in the contract. Jhe theoretical consumption ?f cement shall be worked out as per procedure
prescribed in tfau&e—lrz 'ff the contract and skall be  governed é:}/ the conditions laid therein.
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20/

21)

22 )

23)

)

25

5? the quantity cf cement adua/& wsed in the work is féunf to be more than the theoretical quantity ‘?]C
cement z'ncfutﬁ'nj authorized variation, not/fz'nj extra shall be Jn{yaﬁfe to the contractor on this account . In
the event of\ it being discovered that qﬁer the completion of\ the work, the quantity OJF cement used is Jess than
the quantity ascertained as herein b-efore provided &ffow‘inj variation on the minus side as stipulated in
Clause - 42 ), the cost of' quantz'ty ?f cement not so used shall be recovered” ﬁom the contractor as eyaea'flec[ in
schedule. :ﬁecien'on czf the fnjz'neer—gﬁ—t/;arje in rgyarc[ to theoretical yuantiy ojp cement whichk skould
have been actuaf(/}/ used as per the schedule and recovered at the rate gaeczﬁezﬁ shall be ﬁna/ and binding on

the contractor.

For non-scheditod items, the docision of the Tngineer-in-"Gharqge, reqarding theoretical quantity of the
5 g6 789 54 7 by
cement which skould fave been actuaffy used, shall be ﬁnaf and [z'nr[z’nj on the contractor.

Cement l;rouj/ft to site and cement remaining unused tg%er comJa/etitm cf work shall not be removed ﬁcm

site without written  permission 0][ the fnjineer—in—cﬁmje.

In case the contractor Fn’an Jurjafu.f guantz't] of‘ cement the same shall be removed ﬁom the site ty%er
com(]afetion (yp work. 17:}/ the contractor at s own cost afier tga(]orovaf ojp the fn{yz’neer—z’n—cﬁaye.

The stacks gf cement shall be in rows (?f two [tg& deep and’10 l;tgs /ﬁj[ With a minimum (y[‘ 60 cm. clear
space all-round. Jhe bags should be Jofacet[ Forz@zontaffy continuous in eack fine and notﬂnj extra shall be

paidon this account.

Gement whichk is not used within g0 r[z{}/.s ﬁom its date ?f mamuﬁcture skall be tested at approved
faﬁoraﬂor‘}h Untif the results vjp such tests are ﬁunzf Jatz'sﬁzctore}/, it shall net be used in any work.

CONDITIONS FOR STEEL WORKS:-

26/

The contractor shall procure Thermo Mechanical Freatod (FIMI) Steel Reinforcement bars from
cithier Main prodiucers of steel fike STAIL, Rashtriya Jspat Nigam Led: IFSTO, TISTCO. The
documents in support of the purchase of steel shall be produced by the contractor along with the particulars
of the manufacturer/supplier of steel for every Jot of steel.

Mechanical Properties

gfara:meter ﬂ?nimum Vutse

gjeft[ cgtrenjt/f 415 Wmm 9.

Tensile 3trenjtﬁ 500 Wmm 5q.
f/onjatz'on gfercenttge 20%
Chemical Properties

‘Ghemical Gonstituents zﬂzjl.xz’mum FHowable Gomposition in %
Garbon 0.25

e?;Subalfur 0.04

Pheosphowrs o.05

3u/j[ur + P /fogo%ru.; 0.10
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27

28)

29)

30)

1)

32)

33)

The contractor shall submit criginal vouchers from the manufacturer for the total quantity of stee/
supplied under eack consignment to be incorporated in the work. I8 consignment received at the work site
shall be inspected by the Site stafff afong with the relevant documents before acceptance. The contractor shall
ohtain Original Veuchers and’ Jest Gertificates and furnisk the same to the Engineer-in-Charge in
respect of all the Jots of steel brought by him from approved supplier to the site of work. Jhe original
vouchens and test certificates shall be defaced by the Jite staff and Kept on record’in the site offfice.

Samples shall also be taken and got tested by the Lngineer-in-Gharge as per the provisions in this
regard'in refevant DI S codes. Jn case the test results indicate that the steel arranged by the contractor dves
net conferm to DI S codes; the same shall stand rejected and shall be remeved from the site of work by the
contractor at fiis OWN cost within a week's time from written orders from the Engineer-in Gharge to do
so. Unloss @ﬁf:ﬂjﬂﬁ SSE specified elsewhere in the contract document, the testing (nominal mass,
tensile strength, bend test, rebound test etc. ) shall be done as per ﬁeguency of samples not Jess than as given
befow:-

SIZE OF BAR| FOR CONSIGNMENT FOR CONSIGNMENT
BELOW 100 OVER 100 TONNES
TONNES

ﬂm[br 10 mm @ne Jamf/e ﬁr each 24 tonnes or @ne J‘ﬂmf/(:’ ﬁr each 40 tonnes or
dia part tﬁ?areof.‘ part t/fereo]“

10 mm to 16 wmm @ne J‘llmJa[E' fér each 35 tonnes or @ne Jmf/é ﬁr each 45 tonnes or
dia part t/tderet?]‘.‘ part t/lﬁere?f

@ver 16 mom dia @ne Janofe fér each 45 tonnes or @ne J[DﬂJO/B ﬁr each 50 tonnes or

ert tﬁ‘ere‘?f\ ert t/ferecyl'

The steel rez'nﬁrcement skall be lr—roujltdt in bulk Juff'[}/ (y[‘ 10 tonnes or more or as decided l{}/ the
fnjineer—in—tiaye af(mj with mtmuﬁcturer test cert?ﬁcwbe ﬁr each Jot.

The steef rez'nﬁrcement shall be stored” b:}/ the contractor at site o]p work about 3ocm. to 45 om. above
jroundj F coat o]c cement wash shall be _gtven to steel bars when stored at site fér /onj duration so as to
prevent corrosion. Wgt/;z'nj extra shall be  paid on these accounts. Dars oJ“ zli'ﬁérent stzes and.. ﬁmjtﬁ} skall
be stored.. thmrt!te{}l to ﬁa’fz’tate easy counting and c/zdeck‘z'nj.

The contractor shall Juff& ﬁee ‘?f cﬁmje the steel reguirec[ ﬁr testing. The cost of‘ tests shall be borne
b:}/ the contractor/: eﬁgjmrtment in the manner indicated below.

a ) ﬁj the contractor, IJP the results show that the stee/ does not conférm to refevant 5% codes.
b, ) ﬁy the ﬁg]mrtment, z]C the results show that the stee/ ccmférm.r to refevant ﬁ% Codes.

The z;%ctua/ issue and consumption of‘ steef on work shall be rgyufatec[ and proper account maintained as
per _provision ojp the contract. Jhe theoretical consumption of‘ steel shall be worked out as per procedure
prescribed in Clause 42 of‘ the contract and skall be joverner[ b:}/ conditions Jaid therein.

The actual issue (3][‘ steel skhall be actual Wez'y/ft (?f‘ total yuantit'}/ (3](‘ Steel received at the site Jess actual
Weéy/ft 0]? balance yuantié}/ of‘ steel. c/}/i"j unutifized at the work stte.
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34 ) Stee/ brought to site and steel remaining unused shall not be removed ﬁom site without the written

fermz'JJion cf the fnjz'neer—z'n - tﬁa{je.

}5) j;t case the contractor irz'nj Ju;Js/uJ Yuantz'g}/ of\ steel the same afi?er comffetz'on of‘ the work will be
removed ﬁom the site b:}/ the contractor at ks own cost zgci:er g]afrovaf o]p the .f:njineer— in- (C/farje.

36) &z’nﬁrcement including authorized spacer bars and Jappages shall be measured in Jength (yp zﬂﬁérent
diameters as actua/{}/ (not more than as goeaﬁet[ in the t[raw‘injo“) used in the work nearest to a centimeter.

MJtye and unauthorized over/zgw shall not be measured.

}7) The standard sectional weights referred to as in Table IV in para 5.3.3 in CPWD 3(]oea'flcatz'onw
f&r works 1996 will be considered ﬁr conversion ?f fenjt/f of various stzes t?f ﬂc . ﬁanf, Tor Steef ﬁam
and J. ﬂo T bars into Standurd” %y/;t

33/ Records of actual Sectional weights shall also be Kept dia-wise and Jot-wise. The average sectional
weight for cach diameter shall be arrived at from samples from each ot of steel received at site. The decision of
the Engincer-in-"Charge shall be final for the procedire to bo followed for determining the average sectional
weight of each Jot. "Cyantity of eack diameter of steel received at site of work each day will constitute one
single Jot for the purpose. The weight of steel By conversion of fength of various sizes of bars based on the
actual weighted average sectional weight shall be termed as Derived Tctual Weight.

39) jf the c‘ﬁerz'vec[ E”fﬁeyﬁ% as in sub-para above is Jess than the Standard Mg/rt then the eﬁen'vec[
z;%ctua/ "’IVégh“t shall be taken ﬁr Jaayment. jf the :ﬁen’ver[ F;%ctua/ ﬂ’%zjlﬁ‘ Zs féunc[ more than the
Standard mgﬂ, the dtandurd ﬂ’fﬁey/;t shall be taken ﬁr payment. In suck case not/finj extra shall be
pad, ﬁr the zﬁﬂérence fetween the Derived Fctual Mylft andthe standard Mylft

I) R.C.C. WORK

1.1. ﬁenjn :.7‘227@ Gonerete

1.1.1 Tie RGCG work shall be done with Design Mix Conerete. Wherever Jotter M fias been
indicated; the same shall imply for the Design Mix Conerete. The Design Mix Gonerete will be
dosignated based on the principles given in IS: 456:200, 10262 § 3P 23. The conditions & specifications
stated ferein shall have precedence over alf conditions & specification stated in refevant J.8. Godes /
C.LW.D. Specifications. The concrete mix shall be designed for the specified target mean compressive
strength in order to ensure that work test result do not fall below the acceptance criteria specified for the
concrete mix. Jhe Gontractor shall design mixes for each class of concrete indicating that the concrete
ingredients and proportions will result in concrete mix meeting requirements specified. Jhe mix shall be
designed with required quantities of adsmixture / plasticizer to achieve required workability § strength.

1.1.2 The sources of‘ coarse agqgreqate, ﬁne aqqreqgate, water, admixture & cement to be used in

concrete work shall be z't[ent?ﬁetf b:}/ the contractor & he will Jaftzlff}/ /tdz'mo"e&p n:jarﬁnj their conﬁminj to the
relevant goeczﬁcation & their avaifaﬁfz'g}/ izgfére  getting the same approved, ﬁom the fnjineer—g;z—tﬁmje.
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Coarse Aggregate:- s per CPWD  Specifications with up to date

correction slips.

Fine Aggregate:- s per CPWD  Specifications with up to date
correction slips.

Water:- J¢ shalf conﬁrm to requirements Jaid down in C7a5.'456—1000 / f ara 5.4. ﬂ the contractor
uses water ﬁom bore well, it should be got tested as per norms and, ﬁequenc}/ Jaid down in (Cm
gaeaﬁcatz’on. In case, zJ[ does not meet the standard, the contractor shall install Jo]%enz'nj Jo/tmt ﬁr

Jaunﬁcatz’on to En'nj it to within accg]atalr-fe Simit oj‘ (CW eyaeaﬁcation ﬁr whick notﬁnj extra
shall be > paid to fiim.

Cement:- OPG of grade 4,3 or grade 43 shall be used for design mix concrete and shalf
conﬁrm to IS-8112, or ﬁ-llzéy. %Wever, z]p ﬁé’yﬁér jrat[é ‘?f cement is used b:}/ the contractor
not/fz'nj extra shall be  paid on this account.

The record” (?f white cement skall be /@Jat in the same Jaerféma and sarme manner as g]a(]afica[ﬁs' ﬁr the

jref}/ cement.

Admixture / Plasticizer - Jhe adinixture shall conform to I 3:9103. Wherever required; the
adnixture of approved quality cnly shall fo wsed to attain the required workabifity. Nething extra on
account of wse of Fedmixture / Plasticizer skall be payatite. The chloride content in the admixture
sthall satisfy the requirements of D 3:5075. The total amount of chlerides I n the admixture mixed
concrete shall also Jz{ﬂzﬁy‘j/ the reyuz’rement& of‘ % 456-2000.

The contractor shall not be paid anyt/finj extra ﬁr admixtures reyuire([ ﬁr ac/;z'evz'nj desired”
Werfafz'fitfy without any c/fanje n eyaecz'flec[ water cement ratio fér &‘C‘C/ GG work, zJC concrete
pumps are used. Wg admixture shall be mixed, gp concreting is done without aid (7[‘ concrete pumps.

Adsmixture may be added’ @ maintaining the minimum cement content as i‘/oecifled- aﬁove). In case

o]p gyoecz'fz‘c technical reyuz’rement, so as to meet the ufor@lﬁifilf}// qumJa requz'rement or ﬁr any other

reason. Dut not/;z'nj extra is to be paid to contractor on account of‘ adding admixtures.

g’raclé ?f Gonerete:- JThe compressive Jtrenjtﬁ o]p various jraz[éJ ?f concrete with various

parameters shall be as féffowo" -
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GRADE DESIGAATION]
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SLY
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(i) Mz

;Zf > per ﬁe.nc'jn

20 360 0.5%5 75-120
ﬁz’ ) 57(20—25 512; > per rﬁeajn 24 380 0.50 T5-120
ﬁii) ?&Zf;o s per ﬁeﬂ:ﬁ"’ 30 400 0.45 75-120
ﬁv) :7‘2;5 gis > per :ﬁen’jn 35 420 0.45 F5-120

NOTE:-

a) In the designation of a Gonerete mix Jetter :7‘20 refers to the mix and the number of the specified
characteristic compressive Jtrenjt/f of‘ 15 om - Gube at 28 c[ayo‘ expressed in Wmm‘.

b, ) Jtis goeczﬁca/e/}/ /ﬁ'jﬁﬁj/ﬁ?eJ that in addition to the above requirements. The maximum cement content

ﬁr any grade shall be fimited to 450 @7 / cubic metre.

c) The minimum / maximum cement content fér Jéajn mix concrete shall be maintained as er the

yutmtit'}/ mentioned above. fven in the case where the gutmtz?}/ f cement requirez[ is /ﬁjﬁér than the

minimum goeciflet[ above to achieve desired’ Jtrenjtf based on an approved mix design, notﬂnj extra

stkall become Jal{yaﬁfe to the contractor.

L1.4

y/;e (Contractor shall engage one of‘ the ﬁf/ow‘z'nj t(z]o]arover[ falforatort'e&/ test house ﬁr

déﬁjninj the concrete mix in accordance with refevant IS Gode and’to conduct faiorator] tests to ensure the

target Jtrenjt/zd & Wcr(aﬁfz’ty criteria ﬁr a given jrmfe cff‘ concrete.

) JIT Delhi
5 GCRRI Delhi

c) W;tionaf Gounectf ﬁr Gement & ﬁui/(ﬂnj jzaaten'af, ﬁa/faﬁ@aﬂ:

d) dri zgoa:m Test Iaioratcr].

The various injret[i'ents ﬁr mix t[e!n:yn / /al;orzrbor] tests shall be sent to the Jab/ test houses tﬁ}ouj/f the

fnjineer—in—cﬁa;je and the Jam]a/e& of‘ such agqgreqates sent shall be  preserved at site b:}/ the department.

In the event zf\ alf the féur Jaboratories are unable to carry out the requisite déajn / testing, the contractor
may fave it climeﬁom any other faé-oratory w‘z’th:]arior tgg]arova/g“t/;e (C/:z'ef\fnjz’neer (Eg W)ﬁﬁ%z e.,

I3. %ut/fon’tf}/.

1.1.5

The contractor skall submit the report on design mix ﬁom any (:1][‘ the above approved

Jaboratories ﬁr g]afrovaf t?f fnjineer—in-tfa{je within 45 Jky& ﬁcm the date of‘ issue ‘?f\ Jetter 0][ award of
CIVIL SPECIFICATIONS
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1.1.6

117

119

work. Wé’ concreting shall be done untif the design mix is approved. In case gp white gjortfam[ cement and the
fzk‘ecfy use ‘?]C admixtures in concrete with 0rdi'nt(ry gjortfch/ white gjortfch cement, the contractor shall
Jémjn and test the concrete mix ﬁ:}/ using trial mixes with white cement and / or adsnixtures afso, fér whick

not/fz’nj extra shall be Ju{}/dﬁfe.

jn case ?f cﬁanje of' source or characteristic properties ?f the z'njrezﬂenw used in the concrete
mix ([urz'nj the work, a revised. fa[;orzrborr}/ mix c[é.n:jn report conducted at fa/foratm:}/ established at site shall be
submitted 17:}/ the contractor as  per the direction cyv the fnjineer—in—c[a{je.

%f/ cost of\ mix tléajnz'nj and’ testing connected therewith z'ncfmﬁ'nj cﬁu{jew Ju{yaﬁfe to the
fa[oratorr}/ shall be borne A@/ the Gontractor z'ncfucﬁ'nj rer/éenjninj oj‘ the concrete mix whenever reguz’rec[ §{ as
directed, b}/ fnjineer~¢q;1— ‘(;ije.

The mix design for a specified grade of concrete shall be done for a target mean compressive
Jtrenjtﬁ 72( = FCE + 1.658
Where;

Tek = Gharacteristic compressive Jtrenjt/: at 28 days.

s = Standard deviation whick depends on rﬁejree ?f
quafit'}/ controf.

The standard deviation ﬁr Ji’ﬁérent jrmﬁw of concrete shall be as féfﬁvw‘&:—

GRADE OF CONCRETE FOR ™" GOOD™™ QUALITY OF
CONTROL

T 20 0
4

ﬂo—ilj 4.0

ﬂ}o 5.0

ﬁ;g 5.0

The degree gf Yuaﬁ'tf}/ controf ﬁr this work is :’yom[ ”f:vr which the standard deviation Cs) obtained fér Jiﬁ%rent
_grades of‘ concrete shall be as above.

Cut t?f the six specimen 9]6 each set, three shall be tested at seven zlk]a" and remaining three at 28 cliz]&. The
gjrefz'mz'nar}/ tests at seven c[a}/& are intended onvf}/ to indicate the Jtrenjtﬁ to be attained at 28 days.

%ff cost of‘ mix tlémc'ym'nj and’i testing connected therewith z'ncfutﬁnj cﬁaryea Ju{yuﬁfe to /aﬁoratmy shall be borne
/Z—}/ the contractor.

TRIFAL BATCHES

a) The designed mix _proportions shall be checked ﬁr target mean compressive Jtrenjtﬁ b:}/ means cjp
trial batches.
b) x?‘z‘z)'nz'mum three sets of‘ separate frefz'mz'nm:}/ tests shall be carried out ﬁr each trial batch of‘

concrete mix. fac/f test shall comprise ‘VC SIX specimens and’ on[y one test-set (7[‘ SIX specimens skall
be made on any Jaartz’cufar c[z{}a

CIVIL SPECIFICATIONS 10




o)

&)

o)

f)

9/

The guantitz'ew of‘ materials ﬁr each trial mix shall be Juﬂa’ent ﬁr at Jeast six specimens (cuﬂe&)
and the concrete reguz'red- ﬁr car;:yz'n 1g out Wor(a[z'fig}/ tests.

The Worfaﬁifiz:‘}/ of\ trial mix W;.I skall be measured and mix shall be caref‘uffe}/ ohserved ﬁr ﬁeec&m

Gom seqreqation, bleeding and its finishing characteristics. Jhe water content, if required, shall be
€97e9 9 g 7

atgu&tez[ c@rre!yoonzﬂnj to the reyuz’rer[ cﬁanjeJ in the Wor(a[fifi@/.

Wtk the mocﬁ'ﬁecf water content, the mix _proportions skall be recalcutated @ k;egpinj with water
cement ratio t411t:/7¢171j¢9(l.~ The mix proportion, as motﬁﬁed; shall ﬁrm the Jrial chz'x W;.z and’
tested ﬁr the goeaﬁetf JtrenjtF and’ Worﬁaﬁi/i’ty.

In adilition, triaf mix N, 3 and 4 shall be designed by keeping water contents same as that
determined for trial mix 2 but varying the water cement ratio by + 10 percent of the specified value
and tested for their design characteristics.

Out ij the six specimen of‘ each set, three skall be tested at seven t[ky& and’ remaining three at 28
zﬁly@”. The Jarefz’mz’nary tests at seven cﬁz]& are intended on'f}/ to indicate the JtrenjtF to be attained at
28 z[ays. While the design mix shall be approved on'f}/ on the basts cy[‘ test stren jt/f at 28 c[lzym

FPPRO VAL OF DESIGH MIX

The dé&zjn mix shall be considered Jatzly‘;zctor}/ and approved ZJF at Jeast three Jore/z'mz'mlr] test-sets

z'mﬁ'w'fuaf[y Jatz'ﬂ[‘}/ the ﬁffow‘z’nj Jtrenjt/f and’ Wcrﬂz[fi[z’tf}/ criteria :

1.1.10
«/
b)
o)
1.1.11

y’/zve average Jtrenjtlf vf‘ each test-set is not Joss than the gneaﬁezf tarjet mean comfre&.n've Jtrenjt/;

(Tek).
The JtrenjtF of\ any specimen cube is not Jess than o.85 Tek.

The concrete mix is ojp reguz’rezf zléjree o]p Wcrk-aﬁz'fz'@/ and accg]ataﬁfe concrete ﬁnz’&/f.
BATCHING § MIXING:-

:;%/f concretz'nj sthall be done un’nj comfuterizeJ automatic concrete iatc/fz'nj Ja/ant with automatic
admixture dispenser whick skall be installed b:}/ the contractor at site, calibrated & tested. Jhe
iatcﬁ?nj Jafant shall conﬁm to % 4925, c% skall kave the ﬁa’fz’tz’e.f ?f‘ data Jan’nt-outef, Jare.settz'nj
the qutmtz'é}/ to be wezt'y/fer[ with automatic cut—ojﬁp when the same is achieved.

In case of‘ non—avaifaﬂfitf}/ o]p batcked concrete, reazlj/ mix concrete ( &:7‘236) may be used: The
concrete to site shall be transported. é:}/ transit mixtures. S the  precautions shall be taken during
the transportation and /famlfz'nj of‘ concrete to ackieve the desired Jtrenjt/; Jura[fi[z’tf}/, etc. as
envisaged in the mix design. ‘Gontractor has to get the approval ﬁom fnjz’neer—gﬁ—‘cﬁﬁage
regarding source ij rem'[}/ mix concrete lf}/ _giving the details ij such Joftmt& indicating name QJC
owner / company, its Jocation, technical establiskment, past experience and text (7[‘ j‘z:morantfum

CIVIL SPECIFICATIONS 11



o)

d)

1.1.12

1.1.13

of understanding Gﬁmfo.ret[ to be entered between purchaser and Jufffz’er) who, after .mtz’ggn'nj
limself about quality / capabifity of the company, skall give approval in writing (subject to draw/
of TOC). The O stiall bo drawn with RIG plant cwner / company and submitted to
FEngincer-in-Charge within a week of suck approval. The contractor will not be alfewed to purchase
ready-mixed concrete without completion of above formalities for wse in his preject.

Netwithstanding the approval granted. by Engineer-in-Charge in aforesaid manner, the contractor
shall be fully responsible for quality of concrete including input contrel, production, transportation

and; Jofacement etc.

The fnjineer—z'n—(c/fage will reserve the rzj/ﬁ‘ to t[éJofo] Jits Juferw'sor at J:fant stte to z'ngrect at
any such stage and reject the material / concrete etc ij he is not Jatz'ofz‘er[ about 7ua/z'ty of‘ material /
Jaroz[uct.

The design mix concrete will be designed based on principle _given in %—456, 2000 and 'SP 23 for
each class of‘ concrete z'ncﬁ'catz'nj that the concrete z'njrecli'enw and - proportions will reswlt in concrete
mix meeting requirement goeczﬁeclf In case o]p use o]p adonixture and/ or white cement, the mix skall
be designed” with these ingredients as well.

Wgt/;l'ﬂj extra skall be sz't[ ﬁr using rem[j/ mix concrete instead (3][‘ batched mixed concrete.

Bzl measuring equipment shall be maintained in a clean and serviceable condition and their
accuracy shall be cﬁ?ack:ec[ at Jeast once a month.

Only single sized good quality stone aggregate shall be brought to site of work frem the approved
source. Jhe grading of the stone aggregate skall be controlled by blending the aggregate of different
sizes in the required proportions at site of work as design mix approved. Jhe aggregate of different
sizes shall be stock-piled separately, preferably a duy before use. Jhe grading of coarse and fine
aggregates shall be checked as frequently as possible and as directed by the Engincer-In-"Charge to
ensure that the specified grading and guality of aggreqate is maintained.

It is tmportant to maintain the water cement ratio constant at its ggjyeczﬁet[ or approved value b:}/
magz'nj adju&tment ﬁr the moisture contents cf both ﬁne and coarse tyjnya‘t&ﬁ ?o/fe motsture
contents in the agqgreqate skall be determined as ﬁeyuent{}/ as Jooaﬂ'/{fe n fetyaz’nj with the weather

conditions and as per the provisions fﬁ:z}&é (gj;zrt—g‘g‘ﬂ.
Iﬂ%gj ?7\722 -Jhe concrete shall be Jafacet[ in_position using tower crane or concrete punps or
mechanical hoist or combination of‘ aﬁfyuate ctgma'g/. W;tﬂnj extra ]Cor ft{}/z'nj concrete using

concrete prumps or ﬁr extra concrete mix zléﬂjn sthall be  paid.

%ff other gfaeratz'onef n concretinj work fike mz’xz’nj, qumJa, fa}/z’ﬂj, Jafacz'nj c]p concrete,

comJaactz'on, curz'nj etc. not mentioned in this Jaartz'cufar ﬁaeaﬁcaﬁon& ﬁr ﬁeﬁ(’gn (732;« (f Gonerete shall be

as per tm gaeczﬂczrh'@n& with up to date correction sz(']a&.

1.1.14

SAMPLING:-
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a) 3mnf/eo" ﬁvm ﬁe&[ concrete l;ez'nj used at work shall be taken as per IS 1199-1959 and the test
cubes shall be made, cured and tested in accordance with %51 6-1959.

4, ) Facktest Jamfﬁs shall comprise of‘ STX test cubes (gsea’men ), three o]p which skall be tested at 7 (lk}/&

and’; remaining ﬁr tests at 28 leI}/J.

o) FREQUENCYOT SAMPLING: -

ﬁ) T random Jdmf[inj procedure shall be adopted to ensure that the JamJa/inj is spread over the

entire period of‘ concreting and cover afl mixing units. The conerete work shall be notz'ona/fy divided

into Jots as under ﬁr the  purpose oj‘ Jatha/z’nj conditions.

- Footings, rafis etc.

- Golumns and walls at all fovels.
- Deams at all fevels.

- Slabs at all fevels.

(z'z' ) %t Jeast one test Jamffe shall be taken ffvr each Jot ojp concrete work.
(iz'i ) Fack grade c‘vf concrete shall ﬁm Ji'ﬁ%rent Jot ﬁr testing.
(z'v) The mintmum ﬁeguem{y o]p Jamffinj of‘ concrete of‘ each jrm[é skall be in accordance with the

ﬁ/fmw'nj: -
QUANTITY OF CONCRETE IN NUMBER OF SAMPLES
THE WORK, CUBIC METRE
PER DAY

1-5 1

6-15° 2

16-30 3

31-50 4
51 &aﬁove 4 ﬁu& one additional Jamjafe fér each
additional 50 cubic metre or part t/?erecf.

NOTE:- %t Jeast one Jam]afe shall be taken ﬁom each J/;zﬁ.

(/v) The concrete work shall be assessed on z[ay to (lZlJ basts & Jumffe& shall be taken as eyaeaﬁer[:

(w’ ) Werk. Jtrenjtlzd test skall be conducted in accordance with <-5’351 6 on random Jamffinj.

1.15 TEST RESULTS OF SAMPLES: -

The test results of‘ the Jamf/b sthall be the average OJF the Jtrenjtﬁ of\ three specimens. The individual

variation sha/l not be more than + 15%. percent o]p the average. 595“ variation is more, the test results shall
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be treated as invalid. 9o% of the total tests shall be done at the faforaﬂor] established at site by the
contractor and remaining 107 in the /al;orzrbory as directed, bj/ the fnjineer~z'n~ tﬁmje.

1.16 STANDARD OF ACCEPTANCE:-

z ) jn case the test results ?f all the JamfﬁeJ are above the charactertstic cchareesJi've Jtrenjtﬁ‘,' the
concrete shall be accg]otet[

113 ) 5;1 case the test result OJF one or more Jam]afe& faz'/J to meet the reguz'rement 6 ) above, it shall
be accepted: zf\ it meets the requirement as Jaid down in (ng Wj e3{79e(:z'f%catz'on.

i ) Gonerete of each - grade shall be assessed. Jg]oarate[y.

z'v) Gonerete is fiable to be rejected, z]p it is _porous or /tdomf}/comﬁet[, its Jo/acinj has been
interrupted without providing a proper construction Joint, the reinﬁrcement has been

tﬁ'ga/acec[ ﬁtf}/om[ the toferances gaeaﬁezl,' or construction tolerances fave not been met.

L1y Measurement —
(z' ) % per ‘CW cgfeczﬁcatz'cnw with up to date correction szJoJ

(z'z') In respect of alf projected slabs at alf Jevels including cantifever, canepy, the Jrayment Sor the
6;(;(6 work shall be made under the item &(C(C slabs. The payment ﬁr J/;utten'nj at the
edges shall be made under item ?f centering and’ Jﬁutteﬁnj ﬁr @;C‘C slabs. W;t/fz'nj extra
shall be Jom'r[ ﬁr the side Jﬁunerinj at the ez[ye ojp these Jar(g]’ecter[ halconies / Jar(g]'ectez[ verandak
slabs.

1.18 Tolerances - ;Zf > per (ng Wj 3feczﬁcatz’ona with up to date correction J‘/Z(']:YJ.

1.19 Rates: -
(z' ) ;if per tm Cgfeczﬁcationw with up to date correction Jj’j""

(z'z' ) The rate includes the cost of materials, Jabour and’ ?&j including mixing, placing, transportation
invelved in all the operations described above except ﬁr the cost oj‘ centering, J/;utterz'nj §§
rez'nﬁrcement whick will be  paid ﬁr sep arate[y.

(z'z'z' )ﬁ case of' rejection «ff concrete on account ‘v]p unaccgf:ta[ffz compressive Jtrenjt/tj governed b:}/ para
“Standard OJF z;%cctyatzmce " as above, the work ﬁr which cmmJofeef have fm’/e:[ sthall be redone at
the cost of‘ contractor. %w‘ever, the fnjineer—in—cﬁa{ye may order ﬁr additional tests (fife
cuttz'nj cores, ultrasonic Jouﬁfe ve/iva'zi‘y test, Joad test on structure or part of‘ structure, etc) to
be carried out at the cost ojp contractor to ascertain z'][v the  portion (7[‘ structure wherein concrete
represented . b:}/ the JamJafe has been used, can be retained on the basis (ff results (ff individual or

combination of these tests. 77;6' tontractor shall taEe remediaf measures necessary to retain the
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structure as aJaJarevetf b:}/ the fnjineer~in—cﬁmje without any extra cost. ?f;wever, fér
Jpayment, the basis 0]? rate Jn{}m[;fe to contractor shall be governed bj/ the 28 fay& cube test
results and reduced rates shall be rgju/atec[ in accordance with Cm Céfeczﬁcatz’on& with

up to date correction sz(']w.

(z'v) jn case oj‘ actual average comfrea.sz’ve J’trenjt/f [ez'nj Jess than ﬁaea’flef Jtrenjt/f which skall be
joverner[ l{}/ gjara “Standard (7[‘ c‘%ccg]ammce " as above the rate Jo[{}/ﬂﬁfe shall be worked out
(lCCOTl[l’nj(/}/ on %o—rwﬂa basts.

2.0 FORM WORK
2.01 The work shall be done in jeneraf as per (CW ﬁaeaﬁcaﬁz’on& with up to date correction szja&.

2.02 @nfr}/ 5,7(20 . centering / qutteﬁnj and Jagfﬁfzﬁnj material unless & otherwise gaeczﬁet[ shall be
used’ ﬁr all &C C. work to jive an even ﬁni&/: ch concrete Ju(ﬁzce. ?Igwever, marz'ne:fofy
Jﬁutterz'ny skall be used as - per stte requz'rement on grecz"ﬁ'c request ﬁom contractor as zgofrovet[

é:}/ .fnjz'neer—z'n— (C/farje.

2.93 Wgtﬂnj extra shall be paid for the centering and shuttering, circular in shape whenever the form

work is Faﬁnj a mean radius eacceer[inj Smin Jafzm.

2.04 Fn order to keep the floor finisk as per architectural drawings and to provide required thickness of
the ffoorinj as _per goeaﬁcatz’on&, the Jeve/ OJC top Jurf;we of‘ @O(C(C skall be accor(ﬁnj[y
adjusted at the time of‘ its centering, J/z"utten'nj and casting ﬁr whichk notﬂnj extra shall be
paidto the Gontractor.

s per jeneraf engineering practice, JeveS of‘ J%oro‘ in totlet / bath, baleonies, shall be Eeft 12 to
20mmm  or as reguz’rec[,' Jower than jenera/ fkonf Jﬁutteﬁnj should be adjusted accorﬁnjfy.
W;t/:inj extrats Ju{}/aﬁfe on this account.

2.04 SteeS J/futten’nj as approved. b:}/ the enjineer—in—c/faye shall be used’, b:}/ the contractor. ﬂ:'nimum
stze ojp J/futterinj J:fateJ shall be éoomm x poorm except ﬁr the case when cfmn'nj Jn'ece&
reyuz'retf to comffete the Jﬁutterinj Jmnef&.

:ﬁentez[: broken, cracked, twisted or rusted J/futterz’nj Jo/ate& shall not be allowed to be used on
the w’orkj

The Jﬁutteﬁnj Ja/afbeo" skall be cleaned Jﬂ(zfaer[}/ with efectrz'caf(}l driven sanders to remove any
cement qurr‘}/ or cement mortar or rust. gjrczper Jﬁutteﬁnj otf or tlé~£omﬁ'nj compound. skall be
zgof/z'ec[ on the Jurfz‘zce 0]‘1 the shutter JofateJ in the requisite Yuzmtz'g/ [e]%re aJJemﬁ[y OJF stee/

rez'nfércement.

3.0 REINFORCEMENT:-

3.01 The reinforcement shall be done as per CPWD 3fEGﬁCdti0nJ‘ with up to date correction slips.
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3.02 Tke rate of ttem of reinforcement of &T?C work includes aff cperations and annealed steel wire
z'nc/ucﬁ'nj Jtrazj/fl?enz’nj, cutting, bending, w‘e/c[i'nj, binding with annealed stee/ wire or We/tﬁ'nj

and’ ffaa'nj in _position at alf the Jqoonf with all Jeads and /z'fi& z'nc/ucli'nj cost ij cover block
comfﬁste.

3.03 The contractor shall provide approved type of suppert for maintaining the bars in position and
ensuring required spacing and correct cover of concrete to reinforcement as called for in the
drawings, spacer blocks of required shape and size. Ghairs and spacer bars shall be used in
order to ensure accurate positioning of reinforcement. dpacer hlocks skall be cast well in
advance with approved proprietary pre-packed free flowing mortars (amﬁemm as
manufactured by I/'S Fosroe Chemicals India Lid: or approved equivalent) of kigh early
strength and same colour as surrounding concrete precast cement mortar/ concrete blocks/blocks
of pelymer shall not be used as spacer blocks unless specially approved by the Engineer-in-
charge, rate of RG G items is inchusive of cost of suck cover blocks.

3.04 The reinforcement bars not to be placed rﬂrectfy on the ground, in rainy seasen, due to Jack of
drainage, the water accumulates causing considerable corrosion of steel to avoid this, steel bars
7 5
should be stored about 30 to 45 cm above ground. The treatment should be  given to steel bars as
prescribed in item gf reinﬁrcement. %ﬂ/ﬁ’nj extra shall be » paid on this account.

3.05 fvery care shall be taken to avoid mixing different types of grades of bars in the same structural
members as main reinﬁrcement to Jlltl’&fj/ clause 25.1 of‘ ﬁ:trgé. In case of‘ [ui[(l;ﬂje’, wherever
the situation necessitates, the c/:anje over shall be made onfy ﬁom any one Jevel onwards. cfn
case (?f ﬁunt[th’on&, afl ﬁumﬁrh’on efements Gcfaetinj and grade lr_eam.s) shall kave the same kind
cf steel. 3;1 the case (:1][‘ cofumns, alf structural elements upto the Jeve/ gf c/fzmje, where the
cﬁanje over ts ta@nj Joface should fave the same kind of‘ steel as those in cofumns. %Wwer, in
the case of\ slabs, at any level, it is permissible to use a cﬁﬁérent kind OJF steel other than used in
beams and columns, provided the entire steel in the slab at that Jevelis of\ same kind' oj‘ steel. It

is also permissible to use a different kind of steel for Jtz'rruJaJ/ binders for beams and columns
than the main steel used in them.

3.06 y/fejmint of change over shall be planned at any one particular Jevel and shall be done through
cofumns onef}/. z;%t the point ij c/fanje over, it shall be necessary to increase the area o]p main
steef in columns 173/ 10% and’the /enjt/; o]p Jap of‘ bars 173/ 50%.

507 TMTbars of appropriate grade from approved manufactures hiving Thermax or Jempeere syster
of treatment and valid DI S ficence under IS : 1786 shall only be allowed to be wsed in the
work However, in case of any unforescen reasens, if T bars are not available in the
market, frem any of the approved prodiucer, in exceptional circumstances, (for whick approval
is to be taken by the contractor in writing from Ghief Engineer for use of Gold Twisted
deformed bars conforming to I 8:1786-1985 manufactured by main producers as approved by
Minimwn of Steel, can bo dllowed suljoct to conditions in Para 3.4.5 and 3.4.6 above.
FHowever, doduction in payment rate for suchk C.ID. hars actually used and measured in

place of TIMT bars skall be made at the market rate differences as found reasonable & certified
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b:}/ fnjineer-in-tﬁage in writing or minimum rate ‘?]p &1/ = per @ Jess than the rate fér
??7(207 bar Yuotet[ 17:}/ the contractor ﬁr this work, Jhe decision of‘ fnjineer~in~tfmje
rgyanﬁn 1g reaJona[z'fz'I:‘y o]p rates skall be ﬁna/ § conclusive to the contractor.

3.08 Fn case of\ using ;F;e—lrll;, due to non avaz'/aﬁi/i't;‘}/ ojp E—t;oo ( afier obtaining necessary tgs]omva/ ﬁom
the competent aut/z‘érz't] ), refevant ; provision of' ﬁ% skall be Jatz'eﬁez[

3.09 The reinforcement steel for @;Ct is to be procured from the main producers on(f}/ such as
TFSCO, ’255?3;7:, @J W.T, etc. In case cf non-avai/aﬁifif}/ with the main producers, the
procurement can he made ﬁom ﬁ% ficensee Jecom[lzr] producers also, ufier _getting the
necessary tertz'flcate ﬁom the main Jaroc[ucer.

3.10 The standard sectional Weylfm as reférrer[ to in standard table gp tﬂg W %eaﬁcaﬁvne’" shall be
treated ﬁr conversion gf fenjt/f of‘ various stzes of‘ C?‘Z;ff steel/ 7:7‘207 bars into We{jﬁ% are as

given below :
Dia in mm Weight in Kg/Metre
é 0.222
$ 0395
10 0.617
12 0.888
16 1.58
18 2.00
20 2.47
22 2.98
25 3.85
28 4.83
32 é.31
36 739
40 9.85
45 12.50
50 15.42

3.1 %Wever, the average sectional Weéjfft (3][‘ eack diameter shall be arrived at ﬁ(vm J‘ﬂmffed“ ﬁom each Jot
of steel recetved at site. The actual weight of . steel - Jess than the standard co-efficient given in
T:ﬂ’/ﬂ/f/‘iﬁ c@SJJ(z’cz'JQca‘L‘z'on & is within the tolerance fimit (?f\ acceptance co-efﬁcz’ent stkall be
modified to take into account the variations between he actual and standard co-efficient. The
Gontractor shall be  paid for the modified weight of steel.

4.00 READY MIXED CONCRETE FROM RMC PRODUCER
The contractor skall use cggm![}/ 512:73( concrete ( @Q&T‘C) only ﬁom the @Tﬁ producing Jofzmt&
(ﬁvcatet[ within 5o km distance ﬁom the site of‘ w‘orf) fér carrying out concreting ﬁr Ju’/e&, &(C(C Golumns,
ﬁeam&, Sabs, etc.
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4. 01

[r.():l

4-03

404

405

4.06

4.0F

4.08

4o09

4.10

7/;6' contractor shall, within a 15 z[a]s (?f award cff‘ the Work: submit fist (?f‘ at Jeast three MQC Jarozfucer& ojp

repute or as_per fist gf approved @Q&TG producer as appended Jater a/cnj with details gf such Jy/anto“

z'nc/ucﬁ'nj details and number OJF transit mixers & pumps etc. to be t[&:;oﬁvyed- inﬁcatinj name of‘

owtner/ company, its Jocation, cg]oacz'zi‘}/, teclinical establfiskhment, past exJaerience and text of‘ ﬁ@ﬂ

propesed to be entered between purchaser (t/fe contractor, ) and supplier ( M G producer, ) to the

fnjineer—invtﬁage, fnjz'neerz’n—t/faye shall give g]aJarovaf in writing (fub:]'ect to draw/ t?f ﬂ@ﬂ)

wifing whick the contractor skall give fist of other ﬂZO“G reducers of repute along with required details o
g J S ey Y 7
tgofrova/ of‘ f}yiﬂeer—iﬁ—ﬁ/ﬁ:{ye. The Gontracter shall draw the ﬁ@ﬂ with approved @Tﬁ
Joroc[ucer and submit to fn{yineer—z’n—t/ﬁnje with in a week OJF such tgofrova[ The contractor will not be
allowed to use reaclj/ mixed-concrete without comffetz'on of\ above stated ﬁrmafitz'e&.

W;twitﬁatanﬂnj the g]ofrova/ jrantec[ b}/ fnjineer—in—tﬁarje in zy%reemz'r[ manner of\ provisions in

‘ng ﬂV?ﬁ eyecz'flcatz'on 2002, the contractor skall be fu/:f}/ regaon&'[ﬁa ﬁr Yuafi@ o]p concrete z'ncfucﬁ'nj input

control, trzmeymrtatz'on and Jafacement, etc.

Rr all purposes the contractor shall carry out fu/{}/, the regmnm'ﬁi/z’tie& 0]? the :pfacement contractor and

the ';nanufllctur&f of‘ concrete .

The fnjineer—z'n—t/rage will reserve rzjﬁ% to inspect at any stage and reject the concrete z]p fe s not Jatz'gfz‘et[

about Yua/z't}/ cf:]aroc[uct at the user s end.

The Engineer-in-Charge reserves the right to exercise control over the :

Z ) gi‘yre(lzent& water and admixtures furcﬁa&ed: stored and to be used in the concrete z'ncfur[i'nj
conz[uctz'nj cf tests ﬁr cﬁz’ckdz'nj 7ua/i§}/ gf materials, recordi’nj cf test results and Jec/an'nj the
materials ﬁt or unﬁt ]For use in production OJF mix.

z'zj Galibration check ij the ﬂQKT G gj/ant.

273 ) MZJ% and quantity check on the ingredients, water and admixtures added ﬁr batch mixing.

z'v) Time (f mixing gp concrete.

V) y;&tinj (?]C ﬁeJF concrete, reconﬁ'nj.s of‘ results and r[e'(:fm‘z'nj the mix ﬂt or unﬁt ﬁr use. Jhis will
include continuous contrel on the worfaﬁz'fz'@/ Jun'nj production and tafinj corrective action, %f
reyuz'red.'

Vi ) For exercising such controf, the fnjineer-in-cﬁa{ye shall ferz'otﬁcaf/] depute his authorized
representative at M«C Ja/tmt. It skal be re«gaon.n’ﬂfz’t] g“ the contractor to ensure that a/f
necessary egug’]oment, manpower & ﬁd[itie& are made available to fnjz’neer—z’n—c/;age ant[/or fits
authorized’ representative at @QZ G Jafzmt.

The contractor showld t/t?erej%re draw ﬁ@ﬂ/ agreement with @Q&TG producer very care]vu/(/y Eee:]az'nj in

view all terms and conditions/s gyeczﬁcatiomf ﬁmz’nj part OJF this tender document.

/s required relevant records of @T\’C shall be made available to the fnjineer—in—(cﬁa{ye or his

authorized representative. Engineer-in-Gharge skall, as required, speci uidefines additional

e g g 7 ey g
Jarocez[ureJ ﬁr Yuafiif}/ controf §{ other parameters n respect v.?f materials, Jaroz[uctz'on & trangaortatz’on ?f
concrete mix which skall be binding on the contractor :7‘20 G plant. Only concrete as approvedin design
9 J Y P g

mix ﬁ:}/ fnjineewin—t/fa{ye shall be produced’in @Tﬁ gjfant and’transportedto the site.

In addlition, the contractor may install fuf(fy automatic 5atcﬁ3'nj Ja/ant at site /ﬂzvizy mintmum production

czgoaa'zf}/ of‘ 15 cum concrete per four ﬁr czlrr:}/z'nj out other concrete works than those gyeaﬁec[ in3.14. The

fz{}/out of‘ site ﬁr installation g“ the Fatc/;inj Ja/ant and’ storage of‘ aggreqate ﬁr its functz'oninj shall be

Jarg]mref b:}/ the contractor and ot it g]aJaroveJ b:}/ the :Enjz'neervz'n tﬁarye b-ty%re/fant[:

.3 grade OFGC ( Gonforming to IS 8111) of brand/make/source as approved by Engineer- in-"Gharge skall

439 g U Y g 7

only be used” ﬁr - production cf concrete.

Quality Control of Ready-mixed concrete
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Jt skall be the re.sfon.n'[i[z'@/ o]p the contractor to ensure that @Z’t Jaroz[ucer Jarow'zfeo" af necessary testing
equipments and taEeJ all necessary measures to ensure valit tcmtro/ of ready mixed concrete. 3;1 eneral
qJuLp 5 J v J
the reguz'ret[ measures
4.11 Use of Design mix Concrete
L1 eﬁ@&‘l’ n mix concrete produced in Ready mix concrete plant arranged by the contractor from the JZO(C
4 g S Yy S ged oy
producers shall be used ﬁr Jai[e&, &‘C‘C columns, beams, slabs etc.
1.2, Tor dosign mix concrete o GG other than those specified the contractor shall use the design mix concrete
4 54 P 54
produced 11:}/ a central Eatcﬁ?nj and mixing Jyftmt as t[eﬁnef at s own cost. Jhe contractor, z]v he so desires,
can arrange the zlémc'yn mix concrete mentioned fere in also ﬁom &m/j/ mix concrete producer as c[eﬁnec[ in
after obtaining written approval of the Fngineer-in-charge. W;t/rz’n extra whatsoever shall be payable on
5 PP 7 g 5 a4
this account .
.11.3. Ready mix concrete shall be arranged in quantity as required at the site of work . Jhe ready mix concrete shall be
$o11.3 y rged ing "y asreq Y
JuJaJafz’e([ as per the  pre- agree schedule aJaJarovec[ b:}/ the fnjineer—in— c/t?nye. W;tﬁ?nj extra skall be Joz{}lu[fe
on this account .
1.4 The item of design mix cement concrete {produced at the site as well as arranged from f/IZO“G rm[ucer) shall
4114 54 (55 S
be inclusive OJF all the injreﬂentJ z'ncfuzﬁnj admixtures ZJF reguz’rel[,' Jabour, macﬁwz'ner}/, g & g)j transportation
ete. required for a design mix concrete of required strength and workability. Jhe rate quoted by the agenc
7 54 7 g "y 7 44 gency
shall be net & notﬂnj extra shall be Juf}/a[ﬁs' on account ?f cFanjeJ in quantities gp concrete injreﬁents Jike
cement and agqreqates and admixtures etc. as > per zgaJarover[ mix tﬁe«n:jn

5.0) WATER PROOFING TREATMENT
1) GENERAL

a) T the water procfing treatment shall be got executed through the specialized agencies.
The specialized agencies shall be got approved from the t/fze:f fnjz'neer.

5) The contractor shall furni&ﬁ the ﬁ//owinj erticu/anf z'mmet[iatefy @Q‘er the issue gf Jetter of‘
acceptance b:}/ the :ﬁgfmrtment.

i) The name of the speciafized firm.

i) The trade names of the product, whick would be used:

i) List of works where the treatment has been used.

tv) Cuantity of chlerides and subphides used'in the prodict.

c) The water procfing treatment for the Sunk portions shall be tested by filling the sunk
plertions completely with petable water and ohserving for feakage for minimum 72 hours. T
the arrangements for testing including supplying water, closing all the outlets temporarily and’
restoring after the test etc. shall be made by the contractor at kis own cost. %n] Jeakage noticed”
shall b rectified by the contracter at kis own cost. Nothing extra shall bo payable en this

account.

d) The water - procfing treatment over the terrace slab, slak in the sunk/ depressed slabs shall be
tested by ponding water as specified for curing as well as observing for feak‘zye for minimum 2
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weeks. I the arrangements for testing including supplying water, making temporary bunds
using mortar, removing bunds after testing etc. shall be made by the contractor at his own cost.
Fny feakage noticed skall be rectified by the contractor at his own cost. Nothing extra shall be
Joa]ab'/e on this account.

2)  GUARANTEE FOR WATER PROOFING TREATMENT

Jen years guarantee in prescrifed proforma attacked skall be given by the contractor for the water
proofing treatment. In addition 10% (ten percent) of the cost of these items of water proofing under

this sub head shall be retained as quarantee to watch the performance of the work executed. FHowever,

half of this amount ( w*itﬁ‘/fefc[) would be released after five years from the date of completion of the

work if the performance of the waterproofing works is satisfactory. Jhe remaining withheld amount
shall be released after completion of ten years from the dute of completion of workl if the performance of
the waterproofing work is satisfactory. Jf any defect is noticed during the guarantee period; it should
be rectified by the contractor within seven duys of isswing of notice by the Engineer-in-"Gharge and; if
not attended to, the same shall be got done through other agency at the risk and cost of the contractor

and recovery shall be effected from the wnount retained towards guarantee. Jn any case, the contractor

and’the specialist agency, during the guarantee period, shall inspect and examine the treatment once in

every year and make good any defect ohserved and confirm the same in writing. Jhe security deposit
can be released in full, if hank guarantee of equivalent amount, vafid for the duration of guarantee
peried, is produced and deposited with the ﬁeyartmena

6.00 STAINLESS STEEL BALUSTRADES AND HANDRAILS

yor  GENERAL: T balustrades, handrails and the fike, including parapets and raifings to all
roofs are to be capabile of resisting five foads in accordance with IS s75(PART h9sy The dosign
five Joad shall be a static Joad of not fess thans.o KN/m acting inward; outward or downward; or the
appropriate windJoad as per IS Gode, whichever prodices the most adverse ef fects.

7.00 FLOORING AND WALL FINISHING:

FLOORING:

7.1 TIMBER SPORTS FLOORING

SUMMARY: The summary of the work included in this section of the

specification generally comprises the supply and laying of

(@)  timber sports flooring
Together with all consequential and/or incidental work which may be or

may become necessary though not specified or shown in detail.
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STANDARDS
REFERENCED DOCUMENTS: The following documents have reference to
this Section of the Specification. Where revised or reaffirmed, the latest

version of the document shall prevail.

Where no Indian Standards exist to cover materials, installation, testing
and the like as herein specified. Manufacturers and Suppliers
referenced standards to the particular materials, installation method or

testing shall apply.

Where this specification requires standards higher than those
applicable under the relevant Indian Standard or Code, this
specification shall prevail.
SAMPLE
SAMPLE PANEL: Lay and finish a sample area of flooring of not less
than 3000 x 3000mm where directed, for final approval by the
Consultant Engineer in Charge of the workmanship, appearance, gloss
level and durability of the proposed Sports flooring system.
THE SPORTS FLOORING SHALL BE SPECIALISE PRODUCT FOR
THE SPECIFIC USE OF SPORTS FLOORS AND THE TYPE AND
AMPLE OF THE TIMBER FLOORING SHALL BE APPROVED
BEFORE INSTALLATION OF THE SAME.
MATERIALS
TIMBER GENERALLY: To be kiln dry and well seasoned, straight grained,
free from wind, sapwood, gum veins, large, loose or dead knots, borer, borer
holes and other defects.
KILN DRIED HARDWOOD(KDHW): Where shown or specified as “KDHW” is to be
select grade, first quality, kiln dried and reconditioned to an approved
moisture content not exceeding 12% quarter sawn, of even grain and light

colour and of acceptable brand.

SEASONED HARDWOOD: Where shown or specified as “seasoned hardwood” is to

be Seasoned Building Grade with the following properties.
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Characteristic Strength MPA Characteristic short
Bending Tension parallel | Compressio duration average
to grain n parallel to modulus of elasticity
grain parallel to the grain,
MPA
80 50 60 18.500

RESILIENT PADS: To be 75 x 50 x 19mm Bridge quality rubber with 50-55

durometer hardness, Granor Rubber, or equal or better approved by the

Consultant and Engineer in Charge at 250mm c/c.

FLOORING To be 57x 26 mm first quality select at mill grade T&G offset rounded

tongue, in long lengths, tightly cramped with end Joints T&G made over

battens and with each board secretly fixed to each batten with stainless steel

staples.

FRAMING: To be constructed where shown and as set out below.

Hardwoods like Fir, spruce or pine or as decided by Engineer-in-charge shall

have the following properties.

Characteristic Strength MPA Characteristic short
Bending Tension paralled | Compressio duration average
to grain n parallel to modulus of elasticity
grain parallel to the grain,

MPA

20 15 20 9.100

(a)

(b)

(c)

fixing bearers of 50 x 50mm HW in long lengths, spaced at minimum
300mm centres to the maximum 600 centre or as decided by Engineer-
in-charge.

Fixing joists of 50 x 50mm HW in long lengths to bearers, joists to be at
a maximum 300mm centres, perpendicular to the bearers.

The bearers and joists are to be configured to allow full air circulation

under the flooring.
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(d)  Provide double joists at locations where the retractable seating rollers
will run.
(e) Provide 600 micron PVC sheet over CC/ RCC surface over to act as

vapour barrier before framing.

WORKMANSHIP
WORKMANSHIP. All work is to be carried out by competent tradesmen in
accordance with the best trade practices.

The work is only to commence after all the conditions as below, have been
met.

The conditions provide that

(@) the sub-floor has dried out,

(b)  All wet trades are completed,

(c)  All services are installed and operating,

(d)  All windows are fitted and glazed,

(e)  All doors are hung,

() The interior of the area has dried out,

(g)  The building is weather sealed,

(h)  Adequate lighting and ventilation are provided.

Do all checking, housing, halving, mitering, spiking, bolting, screwing, etc,

required to provide first class work.

All timbers are to be accurately placed in position, levelled and / or plumbed

and in an even plane.

ACCEPTANCE OF SURFACES: Before any work is commenced, provide the
Engineer in Charge with a written statement advising that the suspended slab
sub floor areas are suitable to timber sub floor. Subsequent claim as to the

unsuitability or otherwise of the sub floor area will not be accepted.

FIXINGS: Provide all screws, nails, spikes, bolts, masonry anchors, plugs, etc as

required for proper fixing of the works.
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Drill timbers for fastenings where appropriate and where necessary to prevent
splitting.

Use power or explosive driven fastenings only where specified or
approved, and then only subject to taking all necessary safety precautions.
Nails are to be of the types appropriate for the purpose, or as recommended
by the manufacturer for the fixing of building boards or other manufactured
sheets.

Masonry anchors are to be approved patent expansion type.

Fastenings for timber engineering purposes, including bolts, coach screws,
split ring connectors, shear plate connectors, tooth plate connectors, and nail
plate connectors, are to comply with AS 1720 and are to be of galvanized

steel, unless otherwise specified.

Where any part of a steel fastening is exposed to weather, or in contact with
chemically treated timbers, the fastening is to be

hot dip galvanized.

Plastic plugs in masonry are to be of an approved type.

SET OUT : Set out all work properly and accurately and carry out all cutting,

trimming, notching etc.

Indiscriminate notching of structural timbers will not be permitted.

FINISHED SURFACES: The floor surfaces are to finish uniformly level and free
from bumps, hollows and other irregularities.
MAINTENANCE INSTRUCTINS: Provide the Principal with two copies of printed or
typed instructions from the manufacturer recommending the correct maintenance for
the flooring.
Defects: All works which wraps or gets in winding is to be replaced and finished
without cost to the principal.
FLOORING INSTALLATION

LAYING

CIVIL SPECIFICATIONS 24



Lay flooring level top of joists to a true even plane, all in long lengths, tightly
cramped in panels, with T&G ends made over joists and with each board
secretly nailed to each joist crossing.

Packing will not be permitted between joists and flooring.

Provide control joints 1.5mm wide between panels at maximum 1200mm

centres throughout the floor area and 50mm wide at perimeter walls.

Additional joists shall be included where necessary for the support below
flooring, of the runners for the retractable seating. The contractor shall
coordinate these runners for number and position, with the retractable seating

supplier.

FINISHING: Leave the flooring for 7 days minimum after laying and then
machine sand the surface with coarse and fine sandpapers to a smooth even

surface free from scratches.

Areas not accessible to the machine are to be hand scraped and hand

sanded with fine sandpaper to a finish as specified above.

On completion of sanding, remove all dust and apply 4 coats of Peerless
“‘Duel Coat” oil modified polyurethane protector / sealer coating, applied in

accordance with the manufacturer’s instructions.

Marking of court lines with approved paint as per sports federation guidelines .
CLEAN DOWN: On completion, clean down the parquet and leave the surface

free from stains, dirt, etc.

PROTECTION: Protect the timber flooring against damage until practical
completion and these surfaces are to be clean and in perfect condition at that

time.

Any cracked, loose or drummy areas are to be replaced and made good

without cost to the Principal.
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MAINTENANCE

MAINTENANCE: Prior to Practical Completion, supply the Principal with three

copies of a maintenance manual which is to include:

(a) Relevant contractor and supplier address & contract details.

(b) An outline description of the installation and detailed description of specific
items with product names, types, serial numbers etc.

(c) Recommended maintenance procedures.

(d) Copies of manufacturer’s warranties or guarantees, recommendations etc.

Guarantee

In addition 5% (five percent) of the cost of installation of wooden
flooring shall be retained for five years as guarantee to watch the performance of
the work executed. If any defect is noticed during the guarantee period, it should
be rectified by the contractor within seven days of issuing of notice by the
Engineer-in-Charge and, if not attended to, the same shall be got done through
other agency at the risk and cost of the contractor and recovery shall be effected
from the amount retained towards guarantee. In any case, the contractor and the
specialist agency, during the guarantee period, shall inspect and examine the
work once in every three months and make good any defect observed and
confirm the same in writing. The security deposit can be released in full, if bank
guarantee of equivalent amount, valid for the duration of guarantee period, is
produced and deposited with the Department

DIN TESTING STANDARDS

1. Shock Absorption
* Amounts of load absorbed by the floor.
* DIN Standard: Minimum 53%

2. Deflection

* Floor travels downward at point of impact and 20 degrees from point of
impact

* DIN Standard: Minimum 2.3mm
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3. Ball Bounce
* Ball return compared to concrete
* DIN Standard: Minimum 90%.

4. Friction
* Surface slide characteristics
* DIN Standard: Range: 0.5 - 0.7

5. Rolling Load
* Weight capacity without damage
* DIN Standard: 337.6Ibs.

method of testing floors referred to as the “DIN Standard 18032, Part II”, the most
universally recognized standards for sports surface testing. DIN Standards were the
first such standard to recognize the importance of the interaction between athlete,
surface and activity and their effect on enhancing comfort, safety and heightened
performance. The tests measure the safety, performance and durability of a sports

floor system. There are 6 main criteria to DIN.

CRITERIA

1. SHOCK ABSORPTION — Measured as a percentage against a non-resilient

floor such as concrete, the minimum shock absorption in 53%. This standard
insures the lowering of impact forces to the lower body during participation.
This reduces the potential of injury such as shin splints, stress fractures and
lower back injuries to the athlete/ dancer that can occur as a result of

performing on rigid hard surfaces.

2. DEFORMATION UNDER LOAD (DEFLECTION) — Used to compare floor

deflection along a vertical axis, this value represents the distance the floor

travels downward during impact. In order for a floor system to absorb energy,
it must deflect or yield during the interaction of the athlete/ dancer with the

floor surface. By deflecting 2.3 millimeters or .090 of an inch under foot strike
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or impact, the impact forces, or jolt, is lessened and spread out over a longer
prior of time; thereby allowing the muscular skeletal system to bio
mechanically respond and adapt in a safe manner. This is especially
important during leaps and jumps where large deceleration forces can occur.
A system that deflects under impact greatly reduces maximum forces that can

result in discomfort and/or injury.

3. ISOLATION OF DEFLECTIVE IMPACT OR INDENTATION - Insures that a
trampoline effect is not experienced by one participant because of another’s
movement. The deflection of a floor 50 centimeters (19 34”) away from the
point of impact, both in the vertical and horizontal plane, is not to exceed 15%

of the original deflection.

4. FRICTION OR SLIDING CHARACTERISTICS - Determined as a kinetic

coefficient of friction, the interaction between the shoe and floor surface is

important, to provide a delicate balance between slide, glide and traction.

5. BALL REFLECTION - Assures that the bounce of a basketball on DIN

standard floor will be at least 90% of the bounce height of the same ball

dropped on concrete surface.
Game action response, or ball bounce, insures that the surface may be used
for sports such as volleyball, basketball, racquet sports, etc., as well as multi-

purpose activities such as aerobics and dance.

6. ROLLING LOADS (SHEAR) - DIN standards withstand heavy concentrated

loads without breaking or sustaining permanent damage. Testing was

performed by subjecting a DIN surface to the weight of 337.5 pounds over a

specified steel wheel.

7.2 Pool Tiles:-

Poof tifes, where ever gyecz"ﬁez[ shall be ij 1t yuafz'@/ Conﬁrmz'nj to IS: 15622:2006 &rouf Efﬁ) (?f
minimum thickness Smm ﬁr various tiles cyp approved: make fike ?f‘%/fnmm or equivafent make or
better as approved by the engineer-in-charge to be fixed over 3mm to 4mm bed of Jmf}/mer adlesive as
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7.3

74

per I3 15477 (/arzﬁeac, endure férmu& create b:}/ manchanda enterprises, Jait[ifite make ) to correct fine
& Jevel. %tﬁ‘wf in tgaf/ictrbz'on will be  guided’ b:}/ the mtmuﬁcturer s yeaﬁcaﬁon&.

Z_Z‘/aem mosaic tiles: ‘?f STZES HOMMXGOMIM ©F 20X20MM

Glass mosaic tifos of make ‘Feura’, “DBissaza’, “Hridiat”, or equivalent or better as approved by
engincer-in-charge. Jiles to be fimed over 3 to ymm bed of approval iamend star. Ftdkestve as per
ISis77 (BAL Endira Frdex, Ferrous crete fuyer Manchanda Entorprises, Pidifite make
or equz’va/ent) to correct fine, Jevel and plumb and to be grouted with ready made Joo/ymer _grout as

,
per manuflzcture s goeaﬁcatwnw.

WALL TILES:

7.4.1) LOCHATIONS: To walls of WG/ Shower.

a)

&)

e)

MATERIFAL'S:

§I§§Z3§J§ m 75’233‘5 To be selected colour ﬁr&t 7uafz'5/ EOJJ %WQIe or eyuz’vafent c?f
size 300 x 100mm glazed wall tifes, or eguz’va/ent or of hetter 7ua/z'§}/ as approved. @ the fnjz’neer in
C/ﬁz;:ye, z'm:fucﬁnj aff matcﬂnj j/uzeJ edge tiles reyuz'rec[

Shower Wall tifes to be Loss rﬁ'ofz/e or equivalent of size 300 x 100mm in required colour and pattern
as approved by the fnjz'neer in t/fa{ye.

Wkl tifos to be Doss gjr(ﬁfe or e«lluz'va/ent in reguirec[ colour and’ pattern as approved. b:}/ the fnjz’neer
n (G/I‘/dlje.

Twisted, warped, cracked, c/ﬁ(']a(]oer[ or otherwise rléféctz've tiles are not to be used and are to be removed”
ﬁom the site.

%ﬂ ?f‘fgm s approved. @ manuﬁcturer.

g‘&@ﬂy To be a cement base Jorg]arz’etar] grout approved., é}/ the fnjz’neer in (C/farje. Golour is to be

white unless otherwise directed.

roa  CUITING AND LAYING:

o)
£)
)
&)

e/

Cut and dvill tifes neat/y and’ accuratef] as reyuz're([ to ﬁt around’ ﬁxture& and’ ﬁttz'njs and at
magz’n&
Drifl holes without damaging tile faces.
gy

&d; edges smooth without cﬁ;jfinj,
cggturn tiles into sills, reveals and openings and butt wp to returns, ﬁame,s, ﬁttian, and’ other
ﬁm’JFeJ.

ut recesses where necessary for scap holders, etc.
G e ry ap frolde
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743

75

7.6

77

V%
9/

a@[‘ necessary, distribute variations in kue, colour area or pattern uniffym[y b:y mixing tiles or tile
batches [(?ere /z{}/z'nj.

Iay j/a.,zecf edge tiles, as required, to aff external corners of tiled areas and to alf ﬁee edges of‘ tiled
areas abutting other wall ﬁnz’o‘/ﬁm.

SETTING OUT:

«/

Unless ctherwise %ecz'flet[ or shown, set out tz'fz'nj with Jtrmj/t% Joints in both directions, Jevel and
Jafumﬁ

Dot out to use whole tiles t/froujﬁ:vut, where Jaractz'caﬁ/e, or to give eguaf margins OJF 1/2 tile or fa{jer.
Where margins o]p Jess than 1/1 tile are unavoidable, Jocate them where t/;e] will be Jeast conspicuous.
:7(2(;)69 triaf set-out fér eack area and obtain the fnjz’neer in ‘C’/Idmje,& aJaJarewzf &?ffvre ﬁmz’nj. cif]p
minor variations in J’oz'nt widths or overall dimensions will avoid cut tiles, submit Jorg]ao&af ﬁr
aJaJorova[ Do not vary the approved set-out.

oEe]Fore commencing tz'fz'nj, ensure that pipes, switch boxes, ﬁttinja, wiring outlets, etc., penetrating
or interrupting the tile Jurlece are accuratee/y positioned in their designed or optimum Jocations
refative to the tile fz{}/out.

W here Jm&n’[ﬁe, Jposition tiles so that  penetrations t/;roujﬁ' the tiles occur at the J’unctz'on ?f forizontal

and vertical [joints or on the centre fines (3][‘ tifes.

BEDDING:

o)
£)

Thin bed may be wsed when the background'is true to within 3mm when tested with a 2000mm straight
edge. Jhin beds are not to exceed the maximum thickness recommended by the manufacturer.

If the surreunding conditions are diy, application may be by the notched trowel method; ctherwise the
solid bed method is to be used. With either methed, the whole back of the tile is to be covered by
adhesive when the tile is bedded.

GROUTING:

)
)

o/
&)

On comffetz'on (7[‘ tile f[{}/z'nj, Jofz'r[fy grout up af Joints except movement and caulked Jeints with
grout as erqu& g:eczﬁet[

Geosmmence  grouting as soon as practicable zg‘i‘er bedding fas set, to prevent iuifdinj dust and debris
coffectz'nj in the opern joz'nts.

Grout exposed edges of tiles as specified for the fuce joints.

‘;z]’f,/}’ the grout in accordance with the manuﬁcturer s instructions and, on comfﬁetion, remove aff

surplus grout and clean the tile surface.
piusg

TOVETENT, JOINTS:

Z ) gfrow'llé movement joints

a ) at internaf corners,
b, ) over movement jeints in the b—acgyrount[,
c ) at junctions between different background materials,
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zf) at ﬁxture& interrupting the tile Jurﬁlce, e.g. beams, bolts, brackets, etc.,
e) Fnd where shown on drawings.

z'zj j‘ZZvement joints are to go rzj/ﬁ? t/froujﬁ the tile bed to the ﬁuc@roum[ and are to he not Jess than émm or

more than 1omm wide, or width shown.

273 ) Glean the  joints and comJofete'f}/ ﬁff the joint with caufk;'nj, as Jarevz'ousfy gyea’flez[, ﬁm’s/finj f]’u.rﬁ with
the tife Jurﬁlce.

v CHULKED JOIHTS
Z ) girovirﬁe caulked joints.

a) Where tz'/z'nj is cut around. Jtmz'tary ﬁxture&.
b) oAt Junctions with door frames, built in cupboards, etc.

z'zj an’nw are to be smm wide ﬁr the (lé(]at/; ojp the tile.

it ) Glean the  joints and comfﬁeteé/ ﬁ/f the joint with caufk;'nj, as Jarew'ouesfy egaeaﬁezl: ﬁnz’&/ﬁ'}y ffuJﬁ' with
the tile Jurﬁce‘

z'v) tau/@nj is to be as Jyrevioua"fy ggjyecz'flel

7.9 ‘CILE‘%Wﬂ@W On completion, clean down all tiled surfaces and Jeave the surfaces free from stains,

joz'ntz'nj cement, dirt, etc.

7-10 g§ &@%(@7&’@% frotect aff jfa.zer[ tile Jurﬁzce.s against damage untif gjracticaf tom]afetz'on and’

these Jurﬁw&f are to be clean and in Jaerféct condition at that time.

8.0 PLUMBING:

8.1 SCOPE

8.1.1 The ﬁrm OJF contract shall be accor(li'nj to the ‘conditions of\ contract”. Jhe féf/ow‘z’nj cJauses shall be
considered as an extension and not in fimitation o]p the olr-fzjatz'cn o]p the contractor.

8.1.2 ﬂ/fﬁork under this contract shall consist (7[‘ furniJ/zdz'nj alf Jabour materials equé]oment and’ [gajaﬁ'ances
necessary and’. requz'ret[ The contractor is reyuz'ref to ccmffetefy furni&/f all the J:/umiinj and other

goeciafized- services as described Ferez'nafier and as goeczﬁet[ in the schedule 0][ quantities and/or
shown on the Jo/umlr-z'nj c/}awian.

8.1.3 Woithout renrz'ctz'nj to the jenerafiif}/ of the ﬁnyoinj, the 5anz'tary installations shall include the

ﬁfﬁ:w‘z’nj:-
A estmitar}/ ﬁxture&
7. Soil, waste & vent and ratnwater pipes & ﬁttian
771, Woater J‘uJoJa/}l o:}/Jtem
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7. 3eu’eraje & Storm water zﬁ*tn’nzge

8.1.4 Dervices rendered under this section skall be done without any extra c/farje.

8.1.5 The werk shall be carried out jenera/f}/ as per tm goeaﬁcatz’on& with up to date
moz[lﬁcation&.

8.2 STANDARDS

& STANDARDS

LIST OF CODES (INDIAN STANDARD CODES)

Standards, gaecz'flcatz’on&, assoctations, and reyuftrbor] bodies are jenera/& re:ferret[ to tﬁ}ouj%ut the

veaﬁcatz’omf b:}/ their abbreviated Jémjnaﬁon&. The material WOrkdmanJ/ﬁ('fa skall be in accordance with
the requirement of‘ the appropriate Gode of‘ eﬁactz'ce ( (ng), IS, code wherever applicable tocjet/fer

with nay [uz'/lﬁnj rejufatz'onJ or b}/e—famr  governing the works.

7/1?;"]%[/014/‘2'11:5 fist is incfudéfﬁrjuizﬂmce cn& and the omission of‘an] Cﬂ'i 3‘3 cmlé&ﬁom the fist

does not refieve the contractor ﬁom com(]a/z'ance therewith:

The tmportant codes, standards andp ublications tyaJa/icaﬁfe to this section are fisted’ /fereimypter:

8.2.01 General

IS 1200
% 12183 (ﬂjart 1)

ISP 7
IS 27

IS 1172
I3 1367
(Part-1)
IS 1367
(Part-2)

IS 2064

IS 2065

IS 2643
CIVIL SPECIFICATIONS

ﬂ:t[é gf measurement
Code ?f “practice ﬁr Jafumﬁnj in multistoried ﬁuifzﬁ'njs ( Woater Juf]ﬁ{}/ )

W;tionafﬁuif(ﬂnj code ?fa%uﬁa Gaart jx(]afumﬁinj Jervz'ce.f)
gizj Lead

Code o]p basic requirements ﬁr water J‘uJaJa{}/ drainage and sanitation

Technical J‘ufJJ'f}/ conditions ﬁr threaded steel ﬁ&tener&; part I introdiction
and_ jeneraf z'nﬁmnrﬂz'on

Tecknical J‘uff{}/ conditions ﬁr threaded steef fiwtener&.’ c75 art 2 product grades

and tolerances.

39/90&'071, installation and maintenance OJC Janz'tm}/ g]af/iance&— code of‘ Jaractice
Gode of‘ “practice ﬁr water JuJaJa[y in lr-uz'fcﬁ'nj
ﬁz’menm’on& ﬁr pipe threads ﬁr fiz.stenz’nj purposes : part 1 basic Jar(gczye an

32



(Par-1)
IS 2643
(Puart-2)
IS 2643
(Part-3)
% 21 04,
IS 2375
IS 2375
IS 7558
IS 5329
IS 2527
IS 9663

$.2.02  Pipesand
Fittings

5’3 1536
C737181

IS 1729
IS 3989

IS 3486
IS 1879
( gjart—l to 10 )
,.73 1438
( ﬂjart-l to 23 )
IS 6418
IS 3589

IS 1239
Parts
Part 2
IS 458
IS e51

8.2.03 Valves

% 780
IS 2906
IS 1705

IS 778

CIVIL SPECIFICATIONS

dimensions

:ﬁimen&ions ﬁr pipe threads ﬁr ﬁdteninj purposes: part 2 tolerances.
:ﬁimenefz'omf ﬁr pipe threads ﬁr f;wtenz'nj  purposes: gjart 3 Limits of\ Stzes

3feczﬁcatz’on ﬁr water meter boxes ( domestic type, )

3(7oea'flcatz'en ﬁr water meters (/lr_uff ?}/Jae )

Golor code ﬁr the z'tﬁmtiflarﬂion o]v Fpipe fines

Gode (?f “practice ﬁr domestic kot water installations

Code ij “practice ﬁr sanitary pipe work above  ground ﬁr [uif(li'an.

Gode of‘ “practice ﬁr ﬁmz’nj ratnwater gutters and down pipes fér roof\ drainage.
Gode ?f _practice fér provision and maintenance ?f water supplies and ﬁre

ﬁjﬁ%inj.

Centrifugally cast (spun)iren pressure pipes for water, gas and sewage.
Specification for horizontally cast iron double flanged pipes for water, gas and
SEOW zye.

Sand cast iron spigot and socket soil, waste and ventilating pipes, fittings and’
accessordes.

tentnfujaffy cast (yaun ) iron spigot and socket soil, waste and ventilating
pripes, fittings and accessories

Cast iron spiget & socket pipes

Matteaste cast iron pipe fittings

Gast iron ﬁttl’ﬂjef ﬁr pressure Jaé]aeef ﬁr water, gas and. sewage

Cast iren and malleable cast iron flanges for general engineering practice.
Seamless of electrically welded steel pipes for water, gas and sewage (1685 mm
to 2032 mm outside Jz’ameter)

NGIL steoel tubiutar and othor wrought steel pipe fittings

S stoe! tubes

L steel tubutar and cthier wrought steel pipe fittings

Specification for pressure concrete pipes (with and without rez'nforcement)
Saft glazed stone - ware pipes and fittings

3(79ecz’flcwﬂz’an for sluice valves for water werks purposes 6;0 to 300 mm size )
3fem'ﬁ'catz'on for sluice valves for water works purposes égo to 1200 mm size )
Specification copper alloy float vakves (horizental plunger type) for water
supply
Specification for copper alloy gate, globe and check valves for water works
purposes
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8.2.04

IS 3950
IS 5312
(%rtd)

IS 5312
Gaart—z )

Sanitary
Fittings
e} 8931

IS 8934
% 781

fg 782
IS 2692
IS czgs
IS 2326
I3 774

IS 775
j“g 6,9,11
IS ym
IS g961
I3 7231
% 251,8
(Part-1)

ﬁlrt 2

%1556
(Part-1)
531556
(Part-2)

IS 2556
(Pare-3)
%1556
(Part4)
531556

( ﬂjart-é c5@01 )

IS 2556
( (%rt- é 360—/, )

532556

CIVIL SPECIFICATIONS

3Jaeaﬁcaticn ﬁr Jurﬁlce boxes ﬁr sluice valves
cgfeciflcwbion ﬁr Jw‘lnj check type rgﬂu.x (mm return ) valves : part 1 ﬂ'njfe
door pattern.

3feaﬁcati<m ﬁr swing check type reyquoc 61071 return ) valves : gj;zrt 2 Jzauftz’
door pattern.

3fea'flcation ﬁr cast copper affoy ﬁnc:}/ bib taps and stop valves ﬁr water
services

3{7aecz'flarbz'on ﬁr cast copper affoy fmu:}/ Jaz’ffar tape and’ stop valves ﬁr water
services.

cﬂjfecz"ﬁ'cation ﬁr cast copper affo] screw down bib taps and stop valves ﬁr water
services

3fea'flcation fér cauf)@nj Jead

3Jaeaﬁcation ﬁr ﬁrru/é ﬁr water services

3{756&'}9‘5{(&1’071 ﬁr ffu.s/f valves and ﬁttz'nj.s ﬁr marine use

Cgfeaﬁcﬂion ﬁr automatic ﬂusﬂnj cistern fér urinals

cﬂjfecz"ﬁ'cation ﬁr ﬂuaﬁ;’nj cisterns ﬁr water closets an d urinals @tﬁ@r than
Jafmstz'c cistern )

3fea'flcation fér cast tron brackets and. supports fér wash basins

3Jaeaﬁcation ﬁr jef—coate([ jfaJ'J‘ ﬁﬁer rez'nﬁrcec[ Jao&e&ter resin bath tubs
3{756&'}9‘5{(&1’071 ﬁr jfa.zec[ ﬁre Cfl{}/ Jam'tarr}/ zgaffiance& ( f art1to § )
cépeaﬁcnrbion ﬁr cast iron gratings fér er’mye  purposes.

cﬂjfecz"ﬁ'cation ﬁr Jo/aJtz'c ﬂu&ﬁz’nj cisterns fér water closets and urinals
3feaﬁcation fér Jofa&tz'c seats and covers f(\vr water closets, thermoset seats and

covers.

3{756&'}9‘5{(&1’071 ﬁr Ja/a&tz’(: seats and covers ﬁr water closets, tﬁqemgjafmftz'c seats
nd covers.

cﬂjfecz"ﬁ'cation ﬁr vitreous Jcmz'ta;:}/ zgaffz'anceo‘ Ga'treouo“ cﬁna) %rt 1:

g’eneraf requz'rement&

3fea'flcation ﬁr Vitreous J‘tlnl’tlh:}/ g]y(]afitmce& (w'treoues c/;z'na) gfart 2 :

3Jaeaﬁc reguz’rement& of‘ wash-down water closets.

3{756&'}9‘5{(&1’071 ﬁr Vitreous Jtmz’tarr}/ tgaffz'ance& ze'treoud c/ﬁ'na) parts: gaea'flc

reguz’remenm (?f Jyuattinj pans

c“jfecz"ﬁ'cation ﬁr vitreous Jllﬂl’tﬂ)}/ g]aja/z'zmce& (w'treouo“ C/I‘i’nd) part 4 : goeczﬁc

requirements ij wash basins.

3fea'flcation fér Vitreous Janz'tm:}/ g]yffz’ance& ( vitreous c/ﬁ'mz) part & : gyeaﬁc

reguz’rement& (yp Urinals

Dection 2 %&C stall urinals

cépeaﬁcnrbion ﬁr vitreous Janz'tary zgoffiance& ﬂz'treoua c/ﬁ'na) part 6 : gneczﬁc

reguz’rement& (3]‘1 urinals

Section 4 partition slabs

3fea'flcation fér Vitreous Janz'tm:}/ g]yffz’ance& ( vitreous c/ﬁ'mz) part & : gyeaﬁc
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( gjart— é 366— 5)

IS 2556
( gjart— 6 Jec-6 )

IS 2556
(Part-6 sec-7)
IS 2556
{(Pare-3)

) 2556
( Prart-11 )
IS 2556
(Part-12)
IS 2556
( gjart—zg)

8.2.04 Water Quality
Jelerance
ﬁ 10500
IS 474
I3 1700
e} 1978
53 2002

IS 2629
IS 2717
% 28245
IS 2943
IS 3025
(Part-1te 44 y,
IS 3114
IS 351
IS 3468
IS 5589
IS 412y
IS 4346
I3 4711
IS 4853

IS é159
IS 41
ﬁ Sogo

CIVIL SPECIFICATIONS

reyuz’rement& 0](‘ urtnals

Dection & waste ﬁttian

3femﬁcation ﬁr vitreous szz'tar}l tgfoffz'zmce& &'treou& c/fz'mz) part 6 : gneczﬁc
reguz’remento‘ ij urinals

Dection 6 water spreaders ﬁr /zda/f‘ stall urinals

3feczﬁcatz’on ﬁr vitreous Janz'tary zg;a]ofiance& ( vitreous c/ﬁ'na) part y : ey,reciflc
requirements 0](‘ /f'a[f round channels

cgfeciflcwbion ﬁr vitreous Jtmz'tary tgoffitmce& ﬂz'treougs c/ﬁ'na) ert 8 gaea'flc

reguz’rement& (?f\ mjﬁonic wask down water closets.

3feaﬁcati<m ﬁr Vitreous Jam'tar] g]a]afz'ance& G/z'treoues cﬁz’na) part i1 : goecz'fz‘c
requirements fér shower rose

3(7oea'flcatz'on fér Vitreous szz'tar] zgaJafz’anceJ (w'treou& c/f'ina) partiz: gaea"flc
reyuz’remenm ?f ffoor traps

3femﬁcation ﬁr vitreous szz'tar}l g]aja/iance& G/itreougf c/fz'mz) part 15 :

gmeczﬁc reguz'remen ts ij universal water closets.

ﬁrin/{inj water

Tolerance Fmits ﬁr sewage Wuent& Ji’&c/ﬁzryef into inland. JurJCace waters
c“jfecz"ﬁ'cation ﬁr Jrink;'nj ﬁuntm’n&

Line  pipe

SteeS Jafate ﬁr pressure vessels ﬁr intermediate & ﬁ;'j/f temperature service
z'ncfur[z"nj botlers

&mmmemferf practice fér kot dip galvanizing on iron and stee/

gfo&mry ch terms relatin 1g to vitreous enamefware and ceramic -metal. system
Gode ﬁr unﬁrez[ pressure vessels

3feaﬁcation& ﬁr copper a//oy waste ﬁttz'an ﬁr wash basins and sinks
ﬂoet/rwf o]p Jamffz'nj and’test Ga/;}/en'caf and c/z"emz'caf) fér water and waste water

Code of practice for Jaying of cast iron pipes

Specification for waste plug andits accosseries for sinks and washk basins

Pipe nuts

Seamless or electrically welded pipes for water, gas and sewage.

Gode of practice for Jaying glazed stoneware pipes

Specifications for washers for use with fittings for water services.

HMeothods of sampling steel pipes, tubes and fittings

Recommended practice for radiographic inspection of fusion welded butt joints
in steel pipes

Recommended” practice for design and fabrication of materials prior to
jafvam',zz'nj

Specification for gel-coated glass fiber reinforced pelyester resin baths
Dpecification for coupling, branch pipe, nezzle, used'in hose reel tubing for fire

Sighting
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% 8321 Eﬁv&&a{}/ (Zf terms (gaJofz'ca[r—fe to Jofum[r—inj work

IS 8419 &7uz’rement& Jfor water fiftration equipment part 1 fiftration media-sand and

( Prart-1 ) gravel requirements for rapid sand gravity Sfferation equipment.

IS 8419 &guiremenm for water fiftration equipment part 2 under drainage system

(Part-2)

IS 6392 Steel pipe flanges

IS 9758 Specification for flusk vakves and fittings for water closets and urinals

IS 9842 Preformed filirous pipe insulation

IS 9912 Goal tar bused couting materials and suitable primers for protecting iren and’
stee/ pipe fines.

IS 10221 Gode of practice for coating and wrapping of underground mild steel pipelines

IS 10446 Glossary of terms relating to water supply and sanitation

% 1149 &dfﬁer jao“/{ets

e} 11790

Code of practice for preparation of
butt welding ends for pipes, valves

flanges and fittings
E3 2871, %rt 5’ tg]ojaerf{]ae&
1971
53 864, gjart jj t«yferf@eﬁﬂinja
1971

8.3.00 MATERIALS

.01 Cast iron pipes & fittings
3.01 351('7995

a. bzl pipes shall be J’tfﬂlj/t‘i and smooth and inside ﬁee ﬁom z'rrezgufar bore, blow koles, cracks
and other manuﬁcturz'nj ﬁﬁct&. gjzfe skall be centnfujaf'f}/ spun iron sotf Jai]oe&

conforming to I3 3989 or sand cost to g3 1729 onaer ﬁ@@
b. Standard weg'j/ft, dimensions and-  pig Jead', reguirez[ ﬁr - joints skall be as féfﬁ»w‘&.’—

Tor pipes conﬁrmz'nj to J.9. 3989 ( (Centnfuja/e/}/ spun JOifJoi]ﬂ?J)

Nominal Dia Thiickness Overall weight | Internal fiameter | Depth of fead
6 Jength'1.83 of socket
(inch) () (rm) (&) (rom) ()
2 50 3.5 8.5 73 25
3 75 3.5 2.z B4 25
4 100 4.0 19.2 126 265
é 150 5.0 35.5 178 38
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For pipes conﬁrmz'nj te J.9. 1729 sand cast iron soif [pipes and’; ﬁttz'an

ngin af

ﬁia

371—206186‘6‘

Chverall Weg'y/ﬁ:
6 Jength'1.83

Internal Biameter

of\ socket

Depth of fead

(inch)

(o)

(o)

(k)

(o)

(o)

2 50 5 11.41 76 25
3 75 5 16.52 101 25
4 100 5 21.67 129 25
$ 150 5 31.91 181 38

C. y;ﬁsrtmce

l‘;%ccgjataﬁfe tolerance ﬁr - pipes to ALY 3989 and’, EARS 1729 shall be as ﬁffow&:-

a. MII t/;icfneJJ
b. Ienjtﬁ
c. El’%yﬁt

8.3.02 ?Zttinjer

-15%

+ 20 mm

- 10%

a. C:E'ttz'njs shall Ccnﬁm to the same Indian Standard as ﬁr pipes. Gontractor shall use pipes and

ﬁttz':nj& of' maftc/fz'nj gaeczﬁcatz'on&.

b. ‘F;’ttl’nje; sthall be ?f the reyuz'rec[ cléjree OJF curvature with or without access door.
e. HAccess door shall be made up with 3 mm thick insertion rubber washer and white Jead: The bolts shall be
with  grease or white Jead ﬁr easy removal Jater, the ﬁxinj sthall be air and” w’atertéy/t-i.

Traps

8.3.03 Nabiani trap or Thoor traps :

W;Fani traps or fkor traps skall be cast iron, deep sea with an e]ﬁ%ctz've seal of‘ 50 mm. She trap and waste
pipes shall be set in cement concrete blocks ﬁm[y JuJJJaorteL[ on the structural ﬂoor. The blocks shall be in

1:2:4 mix 6 cement: 2 coarse sand. 4 stone agqreqgate 20 mm nominal Jz'.ze) and extended to 4o mm below
ﬁni&/fezf f]oor Jeve). Gontractor shall provide af necessary J/futterz'nj and centering ﬁr the blocks. dize (gf
the block shall be 30x30 cms of the required depth.

8.3.04 UUrinal traps:

Urinal traps shall be cast iron gj & d traps wWith or without vent and set in cement concrete block. egaeaﬁez[ n

ﬁlra above without extra cﬁa{ye.

8.3.05 Tloor trap inlet

oZ;at/: room traps and connections shall ensure ﬁee and sifent fkw of‘ r/i'&c/fagz’nj water where gaecz'flec[

contractor shall Jarovz’c[éc[ a gaea'af ?}/Jae cast tron infet /fg]oJaer without or with one, tow or three inlet sockets to
recetve the waste Jaz’]oe. Jviﬁt between waste and’ /tVoJoJaer inlet socket skall be Jead caulked: %ffer skall be
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connected to a 'G.J. g§ or d trap skall be paid ﬁr Jgaartrbefr}/) ffoor trap inlet /ffzfoferef and the traps shall be

set in cement concrete blocks as gaeczﬁec[ in f ara above without extra cfmje.

8.3.06 9 szm'nj
Floor and urinal traps shall be provided with 100-150 mm square or round. ng /Stainless steel grating,
P S b4 J g
with rim oj‘ approved (léa'jn and’ . J/ft(z]oe. ﬂ;m'mum thickness shall be 4 mm or as egaea'flec[ in the schedule of\

quantz'tz'e.s.

8.3.07 tfezmoutjafujs

Gontractor shall provide cast brass clean out Jofujs as requiret/.- Clean out Jo/ujJ shall be threaded and
provided with Eﬁ:}/%/&f ﬁr opening. Gleanout J:fujw shall be ﬁxezf to the pipe éj/ a ng‘ socket and Jead

caufkdecl:;'oint.

8.3.08 Waste pipe from appliances

8.3.09

8.3.10

Waste  pipe fém zgaJofianceJ e.qg. washbasins, sinks and urinals shall be o]p ja/vamf.zer[ steel as - given
in the schedule gf‘ quantities or shown on the drawings.

%f/ [pipes stkall be ﬁxeaf in jrmﬁent towards the ou{ﬁsz& 0]‘1 drains. gjz('frea inside the toilet room skall

be in chase unless otherwise shown on c[raw‘z'nja‘.

Poortical ?:Evn'.zontaf

G. g pipes 300 crmns 240 cms

357'7 (C‘.Jrg']oeo“ 180 omns 120 cms

8.3.11

8.3.12

8.3.13

8.3.14

8.3.15

Galvanized. pipes

Pipes shall bo gahvanized steel tubes conforming to IS 1239 (medium class) and quakity

certificates shall be furnished: Pipes shall bo provided with alf required fittings e.g. tees, couplings,

bends, elbows unions reducers nipples plugs all GoJ waste pics shall be terminated at the point of
connection with the appliances with an cutlet of suitable fiameter. Pipes in chase shall fe painted
with tow coats of red oxide primer and two or more coats of synthetic enamel paint or as given in the
schedule of guantities.

Cast iron pipes for drainage
Bzl zl}tn'mye fines passing under 5uifc[inj, ﬁéor&, in exposed position above jrount[ e.g. service
ﬂoor, basement cez'ﬁ'nj etc. shall be cast iron pipes. ﬂ):witz'on OJF such pipes shall jenerafe/}/ be shown

on the drawin 1.

Gast iron J’Z’Pe" shall be centrz'][‘ujaf& spun ron JaéfaeJ conﬁrminj to % 1536. 6;ggafi?}/
certz']chbeJ shall be furnz'&/fet[

Fittings
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a.  Fittings used for C.J drainage pipe shall conform to IS 1538 wherever pessible junction form
branchpipes shall be made by a Y/ Tee.

b Gleanout plugs skall be provided on head of eack drain and at Jocation indicted on plans or
directed by Preject Manager. Cleancut phugs shall be of size matching the full bore of the
pipe. Plugs skl be mads cut with G-I, coupling caulked into the socket of the pipe or
Sittings. The end shall be provided with a brass screwed phug with suitable key for opening.

8.3.16 Water Closet

Materials: Skall confirm to the refevant Indian standard:

Water closet (wall Fung ) with Geberit duucfix wall fustening set (111.815.00.1) / Fongel Parryware

concealed (G136 ) for wall hung type (Eurcpean type) wall mounting system.

Water closet shall be of white or any specified colour vitreows china confirming to J'S: 2556 (Part-

I) and 2556 (Part IF) as specified and” shakl be of “washk down type” The choset shall b

36oxsomm size suitable for wall A‘unj mounting in one piece construction and’ shall kave not Jess

than two hicles aving a minimum dia meter of 10mm for fixing to wall. The closet shall kave an

integral flushing rim of suitable type and infet for connecting the flusking pipe. Eack closet skall
kiave an integral trap with either P or S cutlet with at Jeast gomm water seal. Tor ‘P’ trap the

slope of the outlet shall be 14 degrees helow the korizental. The inside surface of water closet and”
traps shall be uniform and smocth in order to enable an efficient fusk. Jhe tolerance in dimensions
of water coset shall be + 4. The closet is to be mounted on special mounting efement with dual flush
of Geberit make.
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520mm

-
r

400mm

Cardiff

Seat & Cover

The seat and cover shall be soft close seat cover with (ng brass kinges and rubber buffers, adapter, rubber
5 7
joz'nts ﬁxer[ to WG. ‘C’f brass screwed waskhers, ﬂanje as per manuﬁcturer s gaeaﬁcatz’on.

Wall mounting clement (Geberit make or equivalent)

For water closet ( wall /funj ) with ﬁ&tenz'nj distance 18 cn or 23 o, installation on ¢[ry wall construction with

Jumef&. The mountz'nj element characteristic

a)
%)
D,
&)
9,
V2
g/
i)

Eement height 1120m

Adjustment flushing volume

Dual flusk with actuator plate “Samba’, Tiwist’, or “Dolere” flushk range Jarges-7.51
Stop and g flusk actuator plate "Rumba', "Mambo"or Tango”

Water supply connection at center back or at the top

Fustening for outlet bend sound-absorbing

c;e[f Jufforti:n 1g

Power coated, color Greberit blue
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z ) Zcz‘afwmz'zet[ f(aj supports, atﬁu&ta[ffe ﬁom o-20cm, with detent mark

7 ) &taﬂz’nj foot plate

Concealed dual flush

Duo fix — Front Actuator-for Drywalls
Concealed dual flush Cisterns Type “wall—hung” Geberit

The cisterns shall be made ch ﬁé’yﬁ c[ena'g/ Joo{yetﬁ}l/@ne and’; ﬁtteJ with WM approved, ﬁ// valves and drop
vahves (Duo fix)

Goncealed dual ﬂuJ’/I" WG cistern mounted within a steel carrier ﬁame r/éen'jner[ fér a static Wezc'g/;t of‘ tfoo@, as
“wall /;unj - WG [[;"}/Waff structures. j;testa/fer[ dimensions should be a maximum /ﬁa{y/fﬁ (7[. 1120mm and

maximum width 5oomm.

The actuator skall be ﬁont mounted dual ﬂu&ﬁ with chromivum ~ Jvfatet[ matt ﬁm’&/tj made OJF die cast zinc ( /feavy
([ut}/) The cistern must be fuf/}/ insulated against condensation.

The water JuJaJo'f}/ connection must be Jocated at center back or at the top with an anjfe stop valve in 465/2 o/
ﬁffz’nj valve should be designed as Jow “pressure and. Jow noise type.
nlet value 0.1-10 bar su ressure/.
(Intet vt Gur supply pressure)

%ny damage caused to the [uz'/tﬁnj or to efectric, sanitary, water Juff{}/ or other installations etc. therein either
due to ntyfz:yence on the Joart (?f the contractor, or due to actual reguz’rement& c]p the w‘erE shall be made jootf and’
the Euifﬁnj or the installation shall be restored to its or{yz’na/ condition l{—}/ the contractor. W;t/;inj extra shall
be paid ﬁr such restoration works except where otherwise gaeczﬁef

%ffexfowec[z%. I G or Jead pipes anc[ﬁttz'njes J/ﬂszﬁefaz'ntec[wit/fg]afrovec[qua/ilz}/ of:]mz'nt and shade as
egaea'flec[ The  painted work shall conﬁm to .yaeczﬁcation o]p P ainting works.

%ff Janz'tm:}/ and.- Jafumﬁ'n g worf shall be carried out t/;rcqu ficensed Jafumﬁenf.

O comf/etz'on ‘?f the work the site shall be cleaned and all rubbisk disposed ‘?ﬁ' as directed @ the fnjineer—in—
c/fage.
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8.3.17 HALF STALL URINAL

8.3.17.1 To be of white or any other color vitreous china confirming to IS: 26556 (Part V°F) as specified in the item
of schediule of make Parryware Reca moda! integrated EFSDC (Code C s098) EFS FEGC with power
source. The stall shall fo 450 wide with sgomm over all depth of the fase. The inside surface of the stall and to
screws shall be reqular and smooth to ensure efficient flushing.

The /ﬁl/]r stall urinal skall be ﬁxec[' in position with wall mounting efements.
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Integrated EFS

8.3.18 Lavatory Basin( Wash Basin)

8.3.18.1 Wash Lasin skall bo of white or any cther color vitreous china conforming to I'S: 2556 (Pare-J) and I'S:
2556 (Part- Vo). Wash basins oval shapes shall be of ene piece construction, inchuding a combined overflow.
T internal angles shall be designed so as to facilitate cleaning. Fuck basin shall kave a rim on all sides shall
be provided with single or double tap holes as specified. The tap koles shall be 28mm square or 30mm round or
25mm round for pop up hole. T suitable tap kole hutton shall be supplied if one tap hole is not required in
installation. Fack basin shall kave circular waste kole to which the interior of basin shall drain. The waste kole
shall be either rebated or beveled internally with dia mater of 65 mm at top. Eack basin shall be provide with a
non-ferrous 3amm waste fitting. ‘Stud slots to receive the brackets on the underside on the wask basin shall be
suitable for a bracket with stud not exceeding 13mm diameter, smm kigh and 3o5mm from the back of basin to the
center cf the stud. The stud slots shall be of depth Jufflcient to take smm stud. A shot type of overffow ﬁ‘aw’nj
an area of not Jess than & 9. om shall be provided and shall be so designed as to facifitate cleaning of the

overflow.

COhvaf J/ﬁgae wask basin are reyuz’rec[ to be ﬁxezf Jareﬁ'raﬁf] in &tﬁ gffatﬁrm with Jocal available stone
t‘Z]’J’i"j etther fuf(f}/ sunk in stone top or top ffusﬁ with the stone t(z]ofz'nj.

The basin shall be ﬁxecf in position with wall mounting efement of\ Geberit make with characteristic:
() Eement height 98/82,112 cm.

(5) ?ft;feef dia. 9 mm fér ﬁ&tenz'nj in wood ﬁame construction.
6:) Galvanized. fe:y supports, aﬁuwtaﬂk ﬁom 0-20¢m, With cléft/f mark
( tlj 39&‘1 Juffortinj
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(e ) gjower coated, color Greberit blue

Gf)&mﬁnj foot plate

& /) Faucet connection Jafate with accl}uo“taﬁfe /ﬁeg’y/;t and ([[yot/r

The féfkwinj tolerances may be allowed on dimensions egaeaﬁezl}—

(a) O dimension ymm and over + 4 percent
() On dimensions Less than ysmm — + 2mm
c ) zﬁz’ameter o]p the waste fole + 3mm

Waste fittings for wask basins. The waste fittings shall be of nicke chromium plated brass, with thickness of
plating not Jess than services grade 2 of I S: 4827 which is capable of receiving polisk and will not easify scale
off The fitting skall conform in all respect to I'S: 2963 and shall be sound; free from Japs, Jow hiles and
pitting and other manufacturing defects. Enternal and internal surfuces shall be neatly dressed and be truly

machined so that the nut moot/ff] moves on the [orlj/.

Weaste  fitting for washk basins shall be of nominal size of 32mm. The CP brass bottle trap 32mm shall be fixed
to waste fitting for disposal of works water and to be paid. Je:]aaraterfy.

N\
o)

/j
—/

180mm

450mm

=7
i
\i
Iv‘x\
~3)

I 480mm . L
£50mm
Oval basin
8.3.20 Disable Toilets
8.3.20.1 Where eyaea'flef in washroom ﬁa’fz’tz'e& c[éeszjne([ to accommodate Ja/;}/.ricaf'f}/ /fancﬁ'ctgafecl:

accessories should be > provided as directed l{}/ the fnjz'neerq'n—c/;arja
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8.4.00

8.4.01

8.4.02

8.4.03

WORKMANSHIP
Specifications

Werk under this contract skall be carried out Jtn'ctfy in accordance with goeczﬁcation& attached with the

tender.

Jtems not covered under these gaeaﬁcaticn& due to any amb-zjuz't'}/ or misprints, or additional works, the work
skall be carried out as per gaea"]qcatz'ons ?f‘ the Jatest central Jau[fz'c works department ( ‘Cf ﬂm) with up to

date amendiments as zgaffz'caﬁfe in the contract.

Works not covered under gj ara 2.1 and 2.2 shall be carried out as per refevant Indian Standards andin case qf
its absence as per ﬁrz'tzﬁf/: standard code o]p ‘practice.

Execution of Work

The contractor should visit and examine the site of\ work and Jatz'ﬁff\}/ Fz'mcfeﬁ‘ as to the nature of\ the existing roads
and other means o]p communication and other details  pertaining to the work and Jocal conditions and’; ﬁcz'ﬁ'tz’e& f(‘vr
oitaz'nz'nj his own inﬁrmatz’on on afl matters ﬁéctz'nj the execution o]p work. W; extra c/fage made in
consequence WC any misunderstanding, incorrect z'nfématz’on on any ?f these points or on  ground o]p z'nJuﬁQa'ent
description will be allowed.

The work skall be carried out in conﬁrmitf}/ with the J:fumiz'nj tfraw‘ian and” within the requirements ij
architectural, T %(C, electrical, structural and other gaea'aﬁ',zez[ services d}mm'nj&

The contractor skall co-operate with afl trades and agencies wor;@'nj on the site. 716(; shall make _provision fér
/;ﬂnjerd, ereveJ, structural (Zfaenz'njd and other reyuz’rementd well in advance to Jorevent held up QJC progress ?f

the construction schedule.

On award of‘ the work, contractor shall submit a schedule o]p construction in the férm ij a ﬁ&y chart or
chart for approval of the project manaqger/architect/consultant. ates and time schedule agree

ﬁ fie pp S of the prej g Sarchitect/ ¥/ S L A hedule 1g A

upon shall be Jtrz'ct'/}/ adlered to, within the th’]aufatezf time (f][' cchafetz'on/ commz'&m'onz'nj afonj with eyaea'fler[

Ja/fmn’nj, z’f‘zm}/,
Drawings

gifumﬁ'nj drawings are diagrammatic but shall be ﬁffowez[ as cfwe{y as actual construction permits. %ny

deviations made skall be in conﬁrmz'é}/ with the architectural and other services z[raw‘injs.
;%rc/fitecturaf t[rmw'nja‘ shall take  precedence over Jafumﬁt’nj or other services drawin 195 as to afl dimensions.

Gontractor shall verzfj/ alf dimensions at site and’, bring to the notice o]p the  project manager af discrepancies or
deviations noticed. ﬁecia'on (3]0 the fmject manager shall be ﬁna[
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Iarje size details and manuﬁcturer& dimensions ﬁr materials to be z'ncorjaoratez[ shall take Jarecer[énce over

small scale drawin 195.

%nj t[}aw‘l’njw issued b:}/ the %rcﬂtect&/ton&uftant ﬁr the work are the Jrreperty OJF the
Architects/consultant and skl not be Jent, reproduced or used on any works other intended without the

written fermz'&n'on of the arc/ﬁ'tect.s/ consultant.
8.4.04 Inspection and testing of materials

Gontractor skall be reyuz'recl,' ZJF regue&tezl,' to produce manuﬁcturenf test certz'flcate fér the Joartz'cu/ar batch 0]‘1
materials JuJoJo/z’ez[ to hiim. Jhe tests carried out shall be as per the refevant Indian Standards.

For examination and testing (7[‘ materials and works at the stte contractor shall provide alf testing and’ "gauging
equipment necessary but not Simited to the ﬁffowinj:—

a.  Jheodolite

5. Dumpy fevel

c. Steeltapes

&, Weighing mackine

o Phumb bobs, spirit Jevels, kammers
ya Micrometors, tackometers

9. Jhermemeters, stoves

K FHydraulic test mackine

z. egmokde test machine

z‘;%f/ such equé]yment shall be tested ﬁr caltbration at any aJaJarovec[ faﬁoratm:}/, va(‘ reguz're([ b:}/ the Jor(z]’ect

mtlnlgyer.
%ff testing equipment shall be Joreféruﬁ{}/ Jocated in gaecz'a/ room meant fér the  purpose
3“7"(]9/;9@; of‘ alf materials shall be  got approved ief'ore Jafaa'nj order and the approved. Ja:mf/ées shall be deposited
with the Engineer-in-"Gharge. 58ny materials doclared defoctive by Engineer-in-"Gharge shall be removed from
g g 54 Ty g v
the site within 48 fours.
8.4.05 Metric Conversion

A Bimensions and sizes (yp materials and equipment given in the tender document are commercial metric sizes.

t;%ny w‘ezjﬁ%&, or stzes given in the tender /I‘;lVl’nj c/ﬁnyezf due to metric conversion, the nearest eyuz’wzfent stzes

accepted /13/ Indian Standards skall be accg]ataﬁ/e without any additional cost.

8.4.06 Reference points

Gontractor shall provide permanent bench marks, ﬂaj tops and other reférence  points ﬁr the  proper execution
g“ work and these shall be  preserved till the end of‘ the work.
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%ff such reférence Jaoz’nt& shall be in refation to the Jevels and Jocations, jz'ven in the architectural and’ Jafuml;z'nj

(l;“[l‘tVl'an.
8.4.07 Reference drawings
The Gontractor shall maintain one set o]p all Cl;‘lIWl,an issued to fitm as reférence rl}awz'njes. These shall not be

wsed on site. S bnportant z[raw‘z'nj.r shall be mounted on boards and Jofacec[ in racks indexed. Wg r[raw‘z'nj.s
shall be rofled.

%ff corrections, deviations and c/fanjeJ made on the site skall be skown on these rgﬁ)rence tl;*aw‘injw ﬁr ﬁna/
incorporations in the com(]a/etz’nrj z[rmm'njm %ff CFﬂleeJ to be made skall be initialed b}/ the ggr(y'ect mzjlmger.

8.4.08 Shop Drawings
The contractor shall submit to the fnjineer—z'n— (C/fage, ﬁur cg]az'eef of‘ the J%Ja drawin 1gs.

Shep drawings skall be submitted under following conditions:-
a.  Dhowing any changes in Jayout in the plumbing drawings.
b Equipment fayout, piping and wiring diagram
e Man ufacturer s or contractor s fabrication drawings for any materials or equipment supplied by him.

8.4.08.1 The Gontractor shall submit féur copies of‘ cataﬂyue&, manuﬁcturer s ([;‘tlu"l’njef, egué]yment characteristics

data or Jae)ﬁmance charts are requz're([ b:}/ the :E:njineer—z'n— tﬁ"arje.
8.4.09 Completion Drawings

4.9.1 On comJafetion of1 work, contractor shall submit cne comfﬁete set of‘ orzjimzf tnlcz'njs and two Jorz’nw
of‘ “as shall kave the ﬁf/&w‘z’nj z'nférmatz’on.

&n ?f affJaé]oz'n 19, diameters on all f];yom", vertical stacks and Jocation qp external services.

Bl

N

Ground and invert fevels of all drainage pipes together with Jocation of alf mankeles and
connections up to out ﬁ/[

b. &m of‘ af water Juf(]ﬂ(f}l fines with diameters, Jocations o]p controf valves, access Jmne/&.

c. Iocatz'on qf af/l mechanical eguéfament with fz{}/out and; Ja}']az'nj connections.
Wg comJafetz'on certz'chate skall be issued unless the above drawin 1gs are submitted.
4.09.2 Gontractor shall provide ﬁur sets gf cﬂakjueJ, services manuals manuﬁcturer s drawings, and

ferffvrmance data and fist 0]‘1 spare parts t‘yetﬁer with the name and address of‘ the manuﬁcturer fér
all eJectrical and mechanical equipment  provided. é:}/ fim.

4.09.3 ezl warranty cards given by the manufactures shall be kanded over to the fnjz'neer—z'n— t/fage.
8.4.10 Contractor’s Rates
8.4.10.1 &tes Yuotec[ in this tender skall be inclusive of‘ cost materials, Jabour, supervision erection tools,

Ja/ant, chj%[ﬁnj, service connections, transport to stte, taxes, octroi and Jevies, [reafaje, wastage
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8.4.10.2

8.4.10.3

8. 4.10.4

8.4.10.5°

8.4.11

8.[7.11.1

8.4.11.2

8.4.11.3

8.4.11.4

S.4.11.5

8.4.12
8.4.12.1

8.4.12.2

8.4.12.3

8.4.13

and alf suck expenses as mt{}/ be nece.mary and’ requirec[ to comJafetefy do all the items (Zf Worlq and’

put them in a Wor/@'nj condition.
&tes Yuotec[ are ﬁr al /ﬁez'j/fm an l[gﬂt/l—;f and’in all [positions as may be reguz’rec[ fér this work.

%ff rates guotec[ must be f&r comjaﬁs'te ftems inclusive ?f all suck accessories, ﬁmtures and’ ﬁmz’nj
arrtmjemento", nuts, bolts, /f[mjenf as are a standard Jaart ojp the Jaartz'cufar Ztem eacce:fat where

goea'af/y mentioned otherwise.

%f/ rates Yuotec[ are inclusive of‘ cutting holes and chases in walls and fkor& and’ mak‘z'nj joot[ the
same with cement mortar/ concrete/water Jarocflnj of‘ appropriate mix and Jtrenjt/zd as directed” b}/
project manager. Gontractor shall provide heles, sleeves, recesses in the concrete and masenry work

as the work. Jomceezl:s.

The contractor shall furni&ﬁ the fnjineer-in—tﬁa{ye with vouchers & test certz'flcate&, on request,
to prove that the materials are as gyedfz‘ec[ and to indicate that the rates at whick the materials are
Jourc/fa&et[ in order to workout the rate ana[y;sz'& of‘ non tendered ttems which he may be called wpon to

carr]out.

Testing

gfzjz'nj and’ zfrm’mye works shall be tested as goeczﬁed' under the relevant clauses qf the
goeaﬁcatz’on&.

Tests shall be Jaerﬁrmet[ n  presence ojp the fnjineer—z'n— ((jﬁ'mje.

S materials and’ equipment ﬁunJ c[eféctive skall be rg]o/acetf and whole work tested to meet the
reguz'remen ts OJF the gaeaﬁcatz’on&.

Gontractor shall JJEIﬁm alf suck tests as may be necessary and’ reguz’rez[ 6:}/ the Jocal authorities to

meet muniajaaf or other @e"[uWJ in ﬁrce.
Gontractor skall [provide alf labour, equipment and materials ﬁr the Jyerﬁrmzmce (7[‘ the tests.

License ggemit& and Huthorities

Gontractor must hold a valid Jafum[z’nj or any other as reguz’rer[ ficense b:}/ the muniajaf aut/z-brz't]
or other competent autﬁéri@ under whose J’un’&tﬁ'ctz'cn the work ﬂffes.

Gontractor must /@gfy constant fiaison with the munia{'faa/ﬁtﬂtut@ry aut/tdorz'@/ and obtain tgajarovaf
o]p alf drainage, water Juff/] and other works carried out b:}/ fim.

Gontractor skall obtain, ﬁom the munz’czjm/ and’ other authorities comffetz'on certz'flcate with
respect to fits work as reguz'rec[ ft‘vr occupation o]p the ﬁuifﬂnjs. Gontractor skall obtain _permanent
water JuJaJa/j/ and drainage connections ﬁom authorities concerned. fmf/éjer skall retmburse the
fée& s paid to the authorities towards the connection c/fa{yes on production ?f receipts ﬁr money paid.

Cutting of Structural Members
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Wg structural member skall be chased or cut without the written permission qf the fnjz’neer—in-
tﬁar(ye.

8.4.13.1 General

S materials skall be new v.?f the best 7uafz'§}/ conﬂrmz'nj to gaea"ﬁ'catz’on& and subject to the
(gofrova/ (7[‘ fnjz’neer—z’n— tﬁage.

eﬁ(’fae& and’ ﬁttz'an skall be ﬁmet[ tru{y vertical, horizontal or in Jfgpe& a reguz'red' in a neat

Work‘manfi@ manner.

!ﬁ(’]ﬂe& stkall be ﬁmez[ in a manner as to_provide easy acceJJz'H/z’ty ﬁr repair and maintenance and
shall not cause obstruction in J/fzg%&, passages etc.

%{']yes shall be .secure'f}/ ﬁxezf to walls and Ceifl’ﬂj& b:}/ suitable clamps (L‘/amJaJ' ojp standard make as
mentioned in fist (yp recommended makes, ) at intervals gaea_']qetf

HAccess doors ﬁr ﬁttz'nja and clean outs shall be so Jocated that tﬁz’y are ea&'rfy accessible fér repair
and matntenance.

8.4.14 Piping System
301'/, Waste & %nt gjz:]aees

a) The scil and waste pipe system above ground kas hoen planned as ene pipe vented system with
commen vertical stack for soif connection frem W 'Gs, bidet and urinals and waste connection from
bath tubs, showers and wash basins.

b)  Pertical soil § waste stacks skall be connected to a common heorizontal drain fine at basement ceifing
or to an external mankele directly where feasifile and as shown on the drawings.

C) T waste water from FETECU s mechanical plant room and pump room shall be provided with a
deep seal trap before connection to the main drain.

&) T soif and waste drainage from area below general ground Jevel (in basement) will be collectedin
sumps and_pumped into ground sewer.

8) 5o mm dia anti siphen-age pipe (FESP) shall bo provided for soif fittings. It may be provided for
waste fines where shown the drawings.

P FHead of all external drains shall be provided with a 100 smm vent pipe.
9 ) T waste fines from kitchen areas skall be first dischargedto a grease trap of adequate capacity, as
_given in the schedule of guantities, before connection to external sewer.

£} T soil and waste water from the Jast mankcle of the site shall be dischargedto the main sewage fine

Jocated outside the site.

ﬁafcony/ fftmter rﬁm’ntge

Bzl balconies, terraces, J:![tlntenf and other ﬁrma/ /am{;vczgoe areas will be drained éj/ vertical down
takes as per the Jraw‘z’nja and” details. fﬂccg]at ﬁr Jofanter& at jrouncf Jevel no spouts shall be
provided and. shall be connected as ﬁr as foJsz/e to vertical rainwater - pipes.

8.4.15.0 Fixing
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%ff vertical Jai]ae& shall be ﬁxezf 6:}/ ﬂo . cfamJaJ tru'f}/ vertical. jranc/zd Jai]ae& shall be connected
to the stack at the same anj/e as that qf the ﬁttz'njs. Wg collars skall be used on vertical stacks.
Fack stack skall e terminated at top with a cow/ (termz'na/ juarzlj.

%n’zmzta/ pipes running a/imj cei/z'nj shall be ﬁmec[ on structural a@u&taffe c/amJoJ of‘ egaea'a/
zlé&zjn shown on the [l;‘aW‘l’ﬂjJ or as directed. ?f;n'zontaf [pipes shall be Jaid to unz'jém .sf<>Jae and the
cfamJoJ a(guste([ to the  proper Jevels so that the Jaé]aeo“ fuf.'/}/ rest on them

Gontractor skall Jarovic{é all sleeves cz]aenz'njw Fanjera necessary inférmatz'on to the ﬁuiftﬁ'nj
contractor ﬁr ma@nj such provisions in the structure as necessary. ;sz ([llml{y&f shall be made jooc[

to restore the Jurjizce&.

8.4.16.0 Laying

a. U cast iron pipes and ﬁttz'nja shall be jointed with best fuafz'g}/ Jofi iy Jead” éonférminj to
%27) which shall be free from impurities in wet trenches joints shall be made from Jead wool.
W;tinj extra will be  paid, fér Jead wool joints. ﬁg]yt/f oj‘ “pig Jead and Weijift ﬁr - joints shall be as  per
IS code.

8.4.17.0 Testing

T cast iron  pipes fér r[}az'nzge shall be tested to a @zﬁaufz'c test gp "3 1 head. A test register shall
be maintained whick shall be stgned and dated 6:}/ contractor & fnjineer—in—tlfa{ye.

8.4.18 Cement Concrete

Gast iron soif and waste pipes under jkor in sunken slabs and in wall chases ( when cut .?aea'af'f}/
ﬁr the Fipe ) shall be encased in cement concrete 1:2:4 mix 6 cement : 2 coarse sand ! 4 stone
aggreqate 12 mm size ) 75 o in bed and a round. “When pipes are running well above the structural
slab, the encased pipes shall be supported with suitable cement concrete piflars OJF required /tveéy/ft at
intervals OJF 1.8 . rate ﬁr concrete round  pipes shall be inclusive of\ Jaz’/fanf, supports qutteﬁnj and

centerin 1g.

8.4.19 Painting

FUT cast iron, soil, waste vent anti syphonage and rainwater pipes in exposed focation in shafts and’
pipe spaces shall be painted with two or more coats of synthetic enamel paint to give an even shade.
Paint shall be of approved guality and shade. Where directed pipes shall be painted in accordance
with approved pipe color code.

G.J waste pipes in chase shall be painted with two coats of bitumen paint, covered with
pelyurethane tape and final coat of bitumen paint. Exposed pipes shall be painted with two or more
coats of synthetic enamel paint.

. soif and waste pipes below ground and covered in cement concrete or Jead pipes shall not be
painted.
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8.4.20 Cutting and Making Good
Pipes shall be fixed and tested as building proceeds. Gontractor skall previde all necessary holes
cut outs and chases in structural members as builling work proceeds. ‘Wherever heles are cut or Joft
originally, they shall fo made good with coment concrete 1:2:4 (1 coment : 2 coarse sand: 4 stone
aggregate 20 rmm nominal size ) or cement mortar 1:2 6 cement : 2 coarse Jamlj or the Jurf;lce restored’

asin orzjinaf condition.

8.4.21 Testing

efore use at site a .o sot] waste and anti pipes shall be teste ing up with water for at
D NG soif & anti pipes shall b tested by filling up with
Jeast 10 minutes. z‘%ﬁer ﬁ/fz’nj, pipes shall be struck with a hammer and’ inspected, ﬁr blow holes and”
cracks. S z[éféctz’ve pipe shall be rejected and removed férm the site within 48 hours. ﬂ%]m, with
minor sweating may be accepted at the discretion (ff the fnjineer—z’n— tﬁage.

ipes shall be teste er installation, ing up the stack with water. opening an
Pipes shall be tosted Hation, by filling wp the stack with T opening and
connections shall be Juz’taﬁél plugged: The total head in the stack shall be Fowever not exceed’s m
%fternatz’vefy contractor may test all soif and waste stacks 113/ a smoke teatinj machine. egmofe shall
be pumped into the stack afier Jafujjz'nj all infets and connections.

The top end skall, however, be feﬁ open. The stack skall then be observed ﬁr ftmftge s and alf

t[eféctive  pipes and ﬁtﬂz’njw removed or repaired as directed’ @ the fnjineer—in~tfmje.

:;% test reqister shall be maintained and all entries shall be signed and dated by contractors and”
29 5 4

fnjineer—z’n—t/ra(je.

8.4.22  Water supply system

Gontractor should Jtutlj/ the site Ja/tm and water Juff& system tﬁ'cgram ﬁr an over view cf the
J}/Jt(:’?ﬂ.

It is proposed to provide ﬂu&/;z'nj cistern ﬁr WGs provided. WoGs in alf Jouﬁfz’c toilets shall be
ﬁu&/ﬁarf with ffuJﬁi’nj cisterns. jf;ﬁa red’ Wd@—y@ﬂt?fﬂuﬁf valves skall be Jarovz’cléc[ ﬁr

urinals.

f Jﬁ g);!f}/etﬁ‘efene aluminum (po{yet/z@/ene gjf - ;%I - gff conﬁmz’nj to j‘ 3.1550

8.4.23. Testing

%f/ (pipes ﬁttinjo“ and valves q%er ﬁm’nj at site skall be tested, b:}/ /(}/d;*mftatic - pressure of\ 1.4 times
the u/ork‘z'nj pressure or J @ / sg.cm whichever is more.

%‘e&&ure shall be maintained ﬁr a _period (ff‘ at Jeast t/z‘i'r?}/ minutes without any drop. T test
register shall be maintained and all entries skall be stgned and dated’ 6:}/ contractor and fnjz'neer—z'n—
tﬁage.

Fn addition to the sectional testing carried out during the construction, contractor shall test the
entire installation afier connections to the overhead tanks or Jaumfinj a:}wtem or mains. 72% shall
rectzf}/ all feafaje s and skall rejaface aff r/éféctz’ve materials in the system. %ﬂj damage done due to
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S.NO

6

carelessness, open or burst pripes or faifure of‘ ﬁttz'nj.r, to the l;uz'fzﬁ'nj, furnz'ture and’ ﬁxture.r shall
be made good | 17:}/ the contractor during the l[éﬁCtJ fmﬁz/t@l  period without any cost.

%ﬁer commissioning OJF the water J‘uff{}/ system, contractor shall test each valve 6:}/ closin 1g and’
opening it a number of‘ times to ohserve zf\ itis WOrk;'nj eyﬁlz‘dente/y. Voulves whick do not gﬁéctz'vee/}/
cperate shall be replaced b}/ new ones at no extra cost and the same shall be tested as above.

8.4.24.0 Making Connections
Gontractor skall connect the new sewer fine to the existing mankiole b:}/ cutting the walls, ﬁencﬂnj
and’ restoring them to the orzc'yz'naf conditions. z;% new channel skhall be cut in the 5611(:/71'717 OJF the
existing mankiole ﬁr the new connection. Gontractor skall remove aff sewage and’ water ZJF

encountered in ma/@'nj the connection with out additional cost.

LIST OF APPROVED MAKES OF MATERIALS

MATERIALS IS NO. BRAND MANUFACTURER
NAME

deif, waste & ratnwater Jaz']ae& & ﬁttz'nja

a) Sand Gast j;on 1729 3M Ori zﬁgm j;on ﬁumﬁlﬁees,
ﬁoat/tdura

M &]’ Fron cFounz[r'}/, ;%jra
Kzg'eco Kzg'eco industries ;@ra

;(i;. A Jog'peJ/ 57(20 )  pipes Izjy/}t;&y 3?-??57% TISCO Tbes ﬂz’vn‘

J;m& /;é[l(}d ur
JIHDAL  Hissar

G3.T gujarat Steel Tubes Ge.

Lid: Gujarat
Gunmetal valves {(Fulfway 778 Leader Leader Engg. Werks
check and globe Vatves) Jafandliar
Sant Sant Brass Metal Werks
Jadandliar
Dall cocks 1703 Leader Leader fnjj. Works
Jabandliar
Sant Sant Brass Metal Werks
JaSandliar
Steneware Fipes § Gully é51 Perfoct Perfoct Peottories_Jabalpur

Fraps
&(C(C  pipes 458 :7571{7([1:1' gjrajati Gonerete ﬂdj/(vj
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10

11

12
13
1%
15
16
1y
18
I

20

21

(C. J ﬂ:m/fo/e cover & ﬁame 1726

PCGC / STRC Mantice

covers &ﬁame
Fnti Gorrosive mfe ( U. Z%
Water Lines)
AU type of clamps (GI).
dask fasteners, pipe supports,

Usha
I5F
SAJF

RIF

{,[{7’850
K.

x

CHILLY

Usha Soun ﬁ:pe Ge. Weow
Delrt

Jm’n spun pipe Geo. Wgw
Delri

O cggm Fron Foundaries,
j(zoat/tdura

&/’ Qq;v:m ?‘ounzl}'}/, ;@ra
th'ew Indstries %ra
76,76, %ﬂ/ﬁvfe& & gratinjes
PVE. Led Now Delit

gf gﬂj {@7 cfnt&yratetf water gfroonnj

Led: Madras

Iumafon, fennom

fold fast ete.
Perforated Fuminium  composite  Lennox, Reynobond; Ttpolic
Panel wall cladifing
Fhuminium False Geifings
Hrena Stadia Seating

G P Waste
Dottle Trap
Desctronic Jensor Faucet
C.PL. Fngle Vave
Wkt lixer Diverter
G. P, Brass bib cock
FAuminium Cemposite panel
Ceifing
Peol Basin Equipment

NOTE.: -

0’0

7
0‘0

X3

¢

X/
L X4

The above is the  proposed vendor fist.
The bidder shall [provide fist o]p makes.

In case, make (?f some ?f the items are netther included in the above fist nor it is enumerated in the detailed

nomenclature of‘ item than  prior !yaea'flc tga(]orovaf fas to be obtained” ﬁom the fnjineer—in-tﬁarye, ﬁgﬁvre

Ja/acement cjp order.
j‘zoateriaf should conférm the refevant standard.
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9.11.0 TENSIONED FABRIC CANOPY

c)

GENERAL
Scope of Works

0] The Fabric Canopy/Roof Contractor (hereafter referred to as the “subcontractor to the
general contractor’) shall be responsible for the design, engineering, patterning,
fabrication, supply and installation of the tensioned membrane structures as shown
on the drawings including the follow:

- Design, engineering, and patterning of Architectural
Membrane, cables and related perimeter attachment
hardware.

- Supply of Architectural Membrane, cables, complete
perimeter attachment system, and all normally associated
components.

- Fabrication of Architectural Membrane.
- Delivery of all supplied components to the project site.
- Installation of all supplied items.

(i) For steelwork the subcontractor shall be responsible for the:
- steel roof design and documentation
- engineering drawings
- Steel shop drawings
- Steel fabrication
- Painting of the steel structure
- Steel installation

(iii) The work shall consist of the supply of all labor, tools, plant and materials necessary
to complete the design, supply and installation of the tensioned membrane. The work
shall be executed in the best trade practice by a Specialized Tradesman, all strictly in
accordance with a reputable manufacturer’s written instructions.

Fabric Canopy

As depicted in the tender drawings. The canopy shall be an engineered tensioned membrane
structure. The fabric shall be PVDF coated Architectural Membrane.

Design

The following items shall be the design responsibility of the Nominated sub-contractor. All
calculations and drawings shall be endorsed by a Registered Structural Engineer employed
by the Sub-Contractor certifying that the structural design complies with the design criteria,
codes and standards as listed hereinafter.

i) Calculation of wind and other loads from information supplied on the Contract
drawings and considering local conditions;
ii) Computer analysis of structure and supporting steelwork;
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iiil) Provision of computations;

iv) Detailed design of structural steel to support tensioned membrane;
Vi) Design of steel tensioning cables;
vii) Provision of reactions and geometry to enable others to check the design and

capacity of the foundations and supporting superstructure;
viii) Check of as-installed survey data.
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d) Design Criteria, Codes and Standards

i) The membrane structure shall be designed to comply with all statutory requirements
under the Building Ordinance and inter-related Regulations and Codes of Practice

1. Live Load: 0.25kPa
2. Wind Load: IS 875 Indian Wind Code: V=47m/s (Delhi) TC=3
(Delhi)
3. Wind pressure coefficient: BS6399: Part 2: 1995 or equivalent.

i) Life Safety

1. All fabric structures shall be designed so no life safety issue
is created in the event of a loss of a part of the fabric.
2. The fabric structure shall not rely completely on the fabric for

structural stability.
iii) The tensioned membrane shall conform to the current relevant standards and to
the requirements of the statutory authorities. Relevant publications of particular
importance are as follows:

IS 875 : Indian Wind Code

BS 5950: Structural Use of Steelwork in Building

BS 6399: Loading for Building

BS 8118: Structural Use of Aluminum

BS 8110: Structural use of Concrete

BS 8004: Foundations

AS 1441: Method of Test for Coated Fabrics

AS 1530: Methods for Fire Tests on Building Materials, Components and
Structures

9) AS 2001: Methods of Test for Textiles

10) American Society for Testing Materials (ASTM)

11) American Welding Society

a. Structural Welding Code AWS D1.1

b. Symbols for Welding and Nondestructive Testing AWS 2.4

gL

e) Approved Tensioned Membrane Structure Fabricator

Design, fabrication and erection of the canopy structure shall be limited to firms with proven
experience in design, fabrication and construction of complex fabric structures. Such firm
shall meet the following minimum requirements.

The manufacturer shall have a solid background with a minimum of 10 years in design,
manufacture and installation of tensioned membrane structures. To ensure the quality of the
product, such firm shall have its own design and production facilities, in-house architects,
designers, engineers, draftspersons, project manager, QA manager, manufacturing and
production manager, dispatch staffs and installer. Such firm shall employ the latest in
CAD/CAM manufacturing technologies and under its possession state of the art CAD/CAM
plotter and various types of membrane welders for high quality works. Such firm shall be
capable of providing a single source responsibility on the design, engineering, drawing
preparation, patterning & fabrication, and installation of the fabric membrane. Manufacture of
membrane to be undertaken in a purpose built membrane production facility with Quality
Assured Accreditation.
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f) Submissions

iv.

Vi.

Vii.

viii.

Xi.

Computer generated model indicating the shape and overall appearance of the
Tensioned Membrane.

Schedule indicating key milestone dates during the project.

Specification sheets for the Membrane proposed to be used by the Subcontractor,
demonstrating compliance with the requirements herein.

Test Certificate issued by a recognized Testing Laboratory indicating that the fabric
material proposed for use in the Membrane are non-combustible when tested under
the criteria of BS 476, Part 4.

A complete outline of the subcontractor's Quality Control Program, which shall be in
accordance with 1ISO 9000.

Number of years showing the company has been in the business of fabric structures
for not less than 10 years.

All names under which the company has operated and time periods during which
each name was used.

Country and region in which the company is incorporated and date of incorporation.

A complete list of all projects completed in the preceding 10 years, including the
Project Name, Client, and Architect.

Any projects on which the contractor has defaulted, and complete details regarding
the default.

Fabric canopy system drawings defining the complete structure, connection details,
interfaces, and general fabric seam arrangement shall be submitted by the
subcontractor for review and approval by the project engineer/architect. Drawings
shall confirm the general arrangement submitted with the tender.
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j)

Xii. A compilation of all calculations and the basis therefore shall be submitted as substantiation for the sizes,
loads, and dimensions shown on the drawings.

Xiii. Maintenance manual: Submit two (2) copies of a maintenance manual for the fabric roof structure to the
Client. The manual shall include a schedule for routine inspection, an inspection checklist, instructions for
emergency repair and use of emergency repair materials, and warranty.

Xiv. Test reports, indicating that the PVDF-coated tensile fabric structure meets the criteria listed: Physical
test data of the actual roll goods to be used in the project confirming conformance with specifications for
the fabric.

Engineering

Structural calculation for the project shall be prepared by, or under the direct supervision of a Registered
Structural Engineer. Drawings shall define the completed structure, precise interface geometry determination,
definition and co-ordination with the superstructure, reaction loads, connections, details, interfaces and seam
layout together with foundation layout. All structural drawings and calculations shall be prepared under the
supervision of, and endorsed by a fully qualified engineer - the Designer. The Designer must also possess
competence and experience in the design and construction of tensioned fabric structures, acceptable to the
Architect. Structural calculation for the tensile structure shall include the following:

i Large deflection numerical shape generation that will insure a stable, uniformly stressed, three
dimensionally curved shape that is in static equilibrium with the internal prestress forces, and is suitable to
resist all applied loads.

ii. Large deflection finite element method structural analysis of the membrane system under all applicable
applied wind, snow and live load conditions.

iii. Large deflection finite element method structural analysis of the support frame system.
iv. Biaxial fabric test specification, interpretation, and fabric compensation determination.

V. Accurate generation of the two-dimensional compensated fabric templates required to generate the three-
dimensional equilibrium shape.

Vi. Member size calculations of all primary structural members.
Vii. Connection design including bolts, weld, and secondary member sizing.
Warranty

i All materials supplied and installed or erected shall be in accordance with this specification and shall be
guaranteed against water leakage, faulty materials and workmanship for 10 years.

ii. The warranty shall be underwritten by the tensioned fabric structure manufacturer.
Maintenance Kit

The materials shall be packaged into a maintenance kit for storage by the Client. Supply the Client with the
following materials for emergency repair or maintenance:

3 no. 300 mm diameter patch of PVDF Fabric sheets

3 no. 100 mm x 200 mm rectangular patch of PVDF Fabric sheets
1 no. Utility Knife

1 booklet repair manual

Quality Assurance

Fabrication and erection of the tensioned membrane canopy structure is limited to firms with proven
experience in design, patterning & fabrication and construction of complex fabric structures and such
firms shall meet the following minimum requirements. Evidence of compliance shall be submitted with
the Tender:
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Provide written evidence to the Architect of experience and skills of all personnel proposed for this project.

Evidence of compliance shall be submitted with the Tender:

The tensioned fabric manufacturer shall have at least 10 continuous years of experience in the
engineering, patterning & fabrication and erection of permanent fabric structures and have successfully
designed, fabricated and installed not less than 10 similar size or larger tensioned membrane structures.
The tensioned fabric manufacturer shall have completed at least 10 Teflon coated fiberglass fabric
structures.

The tensioned fabric manufacturer shall have their own solidly and well-established fabricating facilities
(exceeding 10 years continuous fabrication experience) for the patterning and fabrication of the fabric
structures.

The tensioned fabric manufacturer shall demonstrate that it has professional staffs in the capacities of
architects, designers, engineers draftspersons, project manager, QA manager, manufacturing and
production manager, dispatch staffs and installer and will provide engineering drawings that have been
prepared by Professional Engineers.

iv. The subcontractor shall demonstrate that it has an employ staff of experienced fabric structure installation
personnel who will undertake the installation of the project.
V. The subcontractor shall submit a Corporate Quality Control Manual (inclusive of the manufacturer’s)
describing their complete quality assurance program. The Quality Control Manual shall be in accordance
with 1ISO 9000.
k) Qualified Canopy Contractors/Manufacturer
1. McCoy Architectural systems Pvt Ltd.,
309-A, Gedore House,
Nehru Place
New Delhi-19
2. M/s Novum Structures India Engineering Private Limited
35, Park enclave, Park Road
Taskar Town
Banglore - 560051
1) Fabric Materials
i The fabric membrane shall comprise high quality PVDF / PTFE coated fiberglass fabric.
ii. The primary materials shall be obtained from one manufacturer.
iii. The entire membrane shall be fabricated from one type of fabric.
iv. Base fabric and fluorocarbon coating:

1. The yarns used shall be of the highest commercial quality, essentially free of broken fibers and
fully suitable for coating. The yarns shall be constructed from continuous AGY “Beta” glass
filaments measuring 3.3 to 4.1 microns in diameter. The fabric shall be woven with uniform
tension and crimp in the warp and fill yarns and free of defects deleterious to the coating process.
The base fabric shall be of sufficient width to allow for finished coated goods of at least 3.8
meters.

2. The coating materials shall be fluorocarbon resins formulated specifically for architectural
applications. These materials shall be applied to form a weatherized barrier between the glass
yarns and the environment. The bulk of the coating shall be comprised of formulated dispersions
of PVDF / PTFE Fabric.
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Vi.

Vii.

viii.

After weaving, the base fabric shall be cleaned and primed to achieve optimum mechanical properties of
the coated fabric. The coating, described above, shall be virtually free of mud cracks and pinholes. The
coating shall be applied evenly to both sides of the fabric.

The final color of the membrane following natural bleaching shall be bright white, uniform in color, and
without visible defect or blemish, upon inspection from a distance of three meters. A blemish is defined
as an area of material where there is no discontinuity but there is a risk of non-acceptance on visual
grounds. The size of the blemish shall be limited to a diameter of 5mm at a spacing of greater than 5
meter when inspecting roll.

Coating defects such as pinholes, cracks, lumps and broken yarns which reduce the weathering
protection to the yarns shall be limited to less than 1% of the surface area of the fabric and shall not affect
the complete protection of the glass fibers.

Strict QA procedures shall be applied during the coating of the fabric to ensure uniformity in properties
required of the coated materials.

Patterning

Design

Membrane-form finding design analysis and patterning shall be by computer finite element analysis
conducted by the manufacturer’s engineer experienced in the field of tensile membrane engineering.

Seam Layout

Submit to the Architect for approvals a seam layout indicating the proposed location of all seams to be
included in the complete membrane.

Fabrication of Fabric Panel

General
1. Fabrication shall only be by an approved specialist fabricator experienced in the work.
2. Fabric shop drawings shall include all information necessary for the fabrication of the fabric

membrane. They shall include size and shape of envelope, type and location of shop and field
connections, size, type, and extent of all heat welded seams.

3. The fabricator shall exercise necessary care to plan and assemble the sections such that the
assembly has no shop patches. Splices, if any, shall be patterned into a symmetrical and
repetitive geometric arrangement within the assembly, shown on the shop drawings and where
feasible hidden by structural members. He shall exercise great care in marking, cutting, aligning,
checking, welding seams and additions as well as general handling and soiling prevention
procedures to produce a smooth uniform surface with even curved edges free from irregularities
and interfaces lacking wrinkling, cuts, abrasions, stains of marks, surface imperfections or
welding aberrations. The fabric shall be cut along marked lines to an accuracy of +1mm and
-1mm.

4. The fabric membrane shall be fabricated in a sizable, clean, properly equipped and systematically
established factory shop condition specialized in the fabrication of tension membrane.

5. All membrane shall be patterned using finite analysis computer modeling. The membrane shall be
cut using the latest CAD/CAM manufacturing technology with a tolerance of -1mm, +1mm.
Manufacture of membrane to be undertaken in a purpose built membrane production facility with
Quality Assured Accreditation.

Fabric Joints
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Packing

1. Joints shall be formed under pressure at the appropriate temperature and to a
tolerance of +1mm, -1mm. Adjacent panels shall be overlapped, FEP ribbon
inserted between the two panels then heat and pressure applied. All excess FEP
ribbon, markings etc. shall be removed from the membrane before packing.

2. The fabricator shall carefully plan his assembly to ensure that seams are always
single laid and that a cut edge does not face uphill.

3. Joints shall be symmetrical as specified by the cutting pattern. No short pieces
or selvage will be permitted.

4. All fabricated joints shall have a minimum of 90% of the total strength of the
coated fabric in strip tensile testing. All structural joints shall be fused in
accordance with industry standards and shall maintain the integrity of the
coating. Teflon-coated fiberglass shall be heat sealed only.

Hole Punching

At positions where bolt or other penetrations of the fabric is shown or required, holes shall be punched
using a sharp 1 mm oversized punch. Holes shall be neat and have uniform edges.

Rope Edges

Rope edges shall be formed using VPDM 90 hardness polypropylene or polyester rope of minimum
diameter 12 mm. All add-on details to the fabric shall use the same fabric jointing procedures as for
structural joints.

Field Splices

The structure fabricated using field splices shall be limited to places where factory seaming is not possible
and applied only where shown and approved by the Architect. Where splices are not specified and the
fabricator proposes the use of same, full description including details of location and design shall be
provided to the Architect for approval.

The sub-contractor shall be wholly responsible for employing particular measures to prevent any damage
occurring to the fabric coating and/or the base cloth. The fabric shall be folded in such a manner as to minimize
sharp creases and folds. All materials shall be packed in substantial crates and shall be designed to protect the
materials contained against hazard both during transit and whilst stored at the site.

Erection

No trade shall have access to, or work from the fabric, unless authorized by the subcontractor in writing.
Method of Erection

1. Erection shall only be executed by the fabricator's experienced installation supervisor. Such
person shall have at least 10 years experience in tensile membrane structures installation. They
shall attend all membrane erection actions at the site. Provide guidance where necessary and
appropriate.

2. The erection procedure shall be examined with respect of practicality and compatibility with other

work on the project. Where the sub-contractor proposes to use a different basis for the erection
procedure, full details shall be submitted for approval.

Preparation for Installation of Fabric
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q)

r)

s)

1. A clear and level site shall be provided for undertaking erection and assembly procedures of the
fabric element. The Contractor shall arrange for activities on the site to co-operatively fit in with
the erection procedure of the fabric membrane.

2. Prior to commencement of erection, the sub-contractor shall check all contact surfaces to be in
contact with the fabric for smoothness, and remove causes for rips and/or scratching during the
installation of the fabric panels.

3. The sub-contractor shall provide ground sheets where the membrane is to be dragged across a
surface. Prevention of chaffing of the surface is required at all times.

4. The Main Contractor together with the sub-contractor shall limit access to the area where the
fabric is to be installed to only the subcontractor’s personnel during the preparation and
installation of the fabric structure for proper protection. The fabric shall be protected from
damages upon installation.

iv. Installation of Fabric

1. The sub-contractor shall install the fabric structure in a sequence and with sufficient bracing to
ensure stability of the structure.

2. No creasing or folding of the fabric around sharp corners will be permitted. The fabric shall not be
abraded in any manner.
V. Pretension
1. The structure is to be tensioned after erection to maintain a taut smooth surface to minimum of
+10%, -10% specified prestress levels. Ensure instrumentation for measurement of prestressing
levels is approved by the Architect and confirm to appropriate International Standard
specifications.

2. The fabric shall be stressed uniformly to avoid local over stresses. The Architect shall be
informed of any condition, which is unexpected or causes concern.

vi. Damage occurring during the installation sequence may be temporarily repaired with field patches;
however, permanent repairs shall be made with full panel replacement from seam to seam or seam to
approved splice.

Cleaning

Clean the fabric membrane after erection. Remove all signs of dirt and panel markings where visible by the
naked eye from 3 meters from the fabric.

Final Inspection

The specialist sub-contractor shall give one full working day’s notice to the Architect on completion of installation
of tensioned membrane and shall execute immediately any adjustments, making good damage or defects.

Wrinkles

There shall be no wrinkles in the completed membrane that in the Architect’s opinion are visually
objectionable whether viewed internally or externally. Some tolerance on uniformity of the tensioned
fabric against wrinkling is accepted.

As a guide isolated wrinkles up to 200 mm long should be limited to a maximum of one only per 200 sq.
meter area of fabric.

Minor wrinkles are accepted as being expected around convergence points.

For the purpose of this clause, a wrinkle shall be a fold in the tensioned membrane in the prestressed
condition in still air, and which is visible from the ground below the structure.
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9.2.0

c)

Patches

i. Minor patching resulting from events on-site during erection shall be permitted at a maximum number of
one only per 200 sqg. meters area of fabric.

ii. Patching is only to be carried out where the damage shall be rectified is relatively minor and the effect of
the patching is not visually dominant.

iii. Patching shall be carried out in an approved manner using appropriate seaming equipment and
techniques.

STRUCTURAL STEELWORK
GENERAL
Scope of Works

i The work shall consist of the supply and fabrication of all the steelwork for the support of the tensioned
membrane structure(s) as shown on the drawings, and includes surface treatment/painting, storage,
delivery to the site, connections and their fastenings and miscellaneous attachments.

ii. The work shall consist of the erection of all the above stated steelwork and includes offloading, erection,
field welding, bolting, making the steel to steel connections, connections to anchor bolts, permanent
grouting and repairs to surface treatment.

Codes and Standards

All steelworks shall comply with General Specification. All structural steel shall comply with
Grade 43 or 50 of BS 4360: 1986 or Grade 275 or 355 BS EN 10210: 1994

Other acceptable codes are:

AS1252 (1983) -High Strength Steel Bolts with associated nuts and washers for structural engineering.
AS1394 (1984) -Round Steel Wire for Ropes

AS1627 -Metal finishing - Preparation and Pre-treatment of surfaces

AS1650(1988) -Hot-Dipped Galvanized Coatings on Ferrous Articles

AS2312(1984) -Guide to the Protection of Iron and Steel against exterior atmospheric conditions
AS2319 (1984) -Rigging Screws and Turnbuckles

AS2741 (1984) 1Shackles

AS2759 (1985) -Steel wire Ropes Application Guide

AS3569 (1985) -Steel Wire Ropes

AS4100 (1991) -Steel Structures

AS1441 - Methods of Test for Coated Fabrics
AS1530 -Methods for Fire Tests on Building Materials, Components and Structures

Shop Drawings

The Contractor shall supply shop drawings of the structural steelwork endorsed by a Registered Structural
Engineer in India for review and shall obtain an approved copy before commencing fabrication. The drawings
shall show in standard engineering drawing manner, clear and complete details of each assembly, component
and connection in the work, together with information relative to their fabrication, surface treatment and erection.
When preparing the drawings, the following shall be included:-

i Ensure that Shop Drawings conform to the requirements of the Contract.

ii. Prepare all drawings of consistent standard size.

iii. Submit two (2) initial copies to the Architect and Engineer for examination. If amendments are required,
the Architect shall mark one (1) copy and return to the Contractor for amendments to the original Shop
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Drawings. [This process may be repeated until the Architect and Engineer considers that the Shop
Drawings are satisfactory ].

iv. Acceptance of the Shop Drawings shall imply only that the Architect’s interpretations of the relevant
requirements of the Contract are generally correct, but shall in no way relieve the Contractor of his
obligations under the Contract to construct and complete the Works correctly and accurately.

d) Set-Outs and Survey - Steelwork

i A survey of installed anchor bolt or steel stub positions and foundations shall be carried out by the
Specialist Steelwork Sub-Contractor for checking accuracy a minimum of 21 days before the scheduled
erection of the steelwork.

ii. The survey is to include a check that the Main Contractor’s design and built foundations on which steel is
to be placed by the steelwork sub contractor are at the correct levels to receive base plates and/or other
fixings and verify the correctness for location and level of all anchor bolts set in the bases. Immediately
notify the Architect of any inaccuracies.

iii. Give at least two (2) working days notice of the intention to commence erection so that an inspection of
the steelwork can be made and satisfy the Architect and Engineer that the work will meet the requirement
of the Contract.

c) Handling and Storage and Protection

i. Handle and store steelwork items carefully and in such manner as to avoid damage and to protect from
the elements. Proprietary items shall be stored as recommended.

ii. Make good damage to conform to the original specification or replace completely.

iii. Protect all surfaces from damage from any cause whatsoever, and where necessary, cover with a
protective membrane or a strippable temporary coating. Remove all temporary protective measures on
completion.

f) Welding

i. Provide an experienced and competent operative to supervise welding. Submit evidence that all welders
are capable;

ii. When directed by the Architect, keep a site record that identifies the welders responsible for major welds.

iii. Plan the fabrication and erection of structural steelwork to avoid the need for the site welding. Site
welding will not be permitted unless Approval is given by the Architect.

iv. Where site welding is permitted follow the procedures described below:-

1. Surfaces to be welded must be clean, free from paint, grease, contaminants dry and free from
condensation. Where the steel is damp or the temperature is low then warming with a low
temperature flame may be used. Thermal indicating crayons may be used to determine the plate
temperature and the area pre-heated;

2. Protection from the weather: provide adequate protection to shield the welding from the weather.
Tent type structures made from fireproof and waterproof material may be used to shield the
weldment from the wind and rain. Such temporary structures to be mounted on stable scaffolding
supports, and a stable platform to be provided for the welder. Where welding to hollow sections
is required ensure draughts are prevented from blowing through the section;

3 Electrodes: bake on site at a temperature between 100/C and 150/C and where necessary store
in heated quivers for use at the welders convenience;

4 Power supply: may be from a transformer or generator to provide a three phase power supply of
the required voltage. Locate the generator or transformer as close as possible to the welder to
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g)

9.3.0

prevent a drop in voltage along the cables length. Ensure all the cables are as short as possible,
routed away from the path of construction vehicles, and adequately protected.

5 Earth run: adequately earth all electrical plant. Ensure the welding return from the weldment is
adequate in cross section and correctly connected and earthed.

6 Weld detail: ensure the welded joint is of the correct profile and fit up. As a general guide do not
carry out welding where the gap is less than 1 mm or more than 3 mm unless a backing strip is
provided. Where a backing strip is provided the weld gap is not to exceed the greater of 5 mm or
the thickness of the material being welded. Adequately support all welded joints with props or
restraints that ensure relative movement of the fusion faces is prevented;

7 Work in confined spaces: provide adequate ventilation and formulate plans of evacuation and
escape before the work commences.

MATERIALS
Base Plates and Anchor Bolts

i Base plates supported on concrete, whether shop attached or shipped loose, shall be furnished and set
on shims or leveling plates. Grouting shall be by the Steelwork Sub Contractor.

ii. Anchor bolt locations shall be furnished by the steelwork subcontractor and used by the Concrete
Contractor to install the bolts to the required tolerances. The Concrete Contractor shall check carefully
the setting of the bolts to the proper position prior to pouring of concrete. Anchor bolts shall have nuts
and washers and shall have threads protected during the concrete pour. Damaged threads shall be
repaired or be cut to permit full tightening of nuts.

iii. Where dissimilar metals are in contract or where like metals are fixed in just a position in a situation
where exposed to the weather and corrosion due to crevice effect is likely, separate the mating or
contacting surfaces by one of the following means:-

1. By coating one (or both) of the contact surfaces with two (2) coats of zinc or barium chromate
based primer,

2. By coating as above, two (2) coats bituminous or zinc rich paint.
3. By inserting continuous strips of non-hardening chromate or pressure sensitive PVC tapes.
Finishes

All structural steel members including bolts, nuts and welded connections shall be hot-dip galvanized to BS EN
1461: 1999. Protective coating to all structural steelworks shall be according to General Specification. Submit
paint manufacturer’s date for approval before use.

STRUCTURAL CABLES AND FITTINGS

GENERAL

Scope of Works

This work shall consist of the fabrication and supply of all the structural cables and fittings for the support of the
tensioned membrane structures as shown on the drawings.

MATERIAL
Cables
All cables shall be manufactured from galvanised steel wire of required strands thickness & dimensions. All

terminations shall be hot dip galvanised. The sub-contractor shall design and supplied the appropriate size and
strength of cable for the tensioned membrane structure.
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c) Joints in Cables
No splicing or joining of wires, strands or ropes shall be permitted.

Wire rope shall be packaged in coils or reels at the discretion of the manufacturer, and handled throughout in
such a manner as to avoid permanent deformation of wire, rope or strand.

d) Swaged Terminals
All terminations shall be hot dip galvanised. The materials, thickness and swaging system employed shall be
chosen by the specialist sub-contractor to achieve a breaking strength of the terminal detail not lower than the
specified minimum breaking strength of the cable.

e) Shackles, Rigging Screws and Turnbuckles
All fitting shall be hot dip galvanised. The strength of the shackles, rigging screws and turnbuckles etc shall
exceed the minimum breaking load (MBL) specified on the drawings. The shackles, rigging screws and
turnbuckles etc shall meet the tensioning and tolerance requirements for the fitting.
FABRICATION

f) Cutting

Cables shall only be cut using carborundum disc cutters or other approved mechanical devices. Under no
circumstances will thermal cutting be approved.

PART I - GENERAL
9.3.1 Scope

This section of the specification includes, but is not limited to, the supply, fabrication, delivery and erection of the
following items:

Steel masts

Steel membrane plates and fitments

Wire, ropes and cables

Shackles, rigging screws, clamps and tensioning hardware

Supply, fabrication and erection of membrane fabric and steelwork where specified.
9.3.2 Related Work

Main Contractor to complete all related work and materials in accordance with the architectural and structural drawings.
9.3.3  Quality Assurance

A. Provide written evidence to the Architect of experience and skills of all personnel proposed for this project.

B. Ensure all welding is performed only by welders with qualifications as described in AS1554 Section 4.11, under this
supervision of a Supervisor qualified under this same Section 4.11.

9.3.4 References
Comply with the applicable portions of the following Australian Standards:
AS1252 -High Strength Steel Bolts with associated nuts and washers for structural engineering.
AS1394 - Round Steel Wire for Ropes
AS1418 - SAA Crane Code
AS1554 - Structural Steel Welding Code 1554.1 1985 Welding of steel surfaces
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AS1627 - Metal finishing - Preparation and Pretreatment of surfaces
AS1650 - Hot-Dipped Galvanised Coatings on Ferrous Articles
AS2312 - Guide to the Protection of Iron and Steel against exterior atmospheric conditions

AS2319 - Rigging Screws and Turnbuckles

AS2741 - Shackles

AS2759 - Steel Wire Ropes Application Guide

AS2841 - Galvanised Steel Wire Strand

AS3569 - Steel Wire Ropes

AS4100 - Steel Structures

AS1441 - Methods of Test for Coated Fabrics

AS1530 - Methods for Fire Tests on Building Materials, Components and Structures
AS4100 - Steel Structures Code
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9.3.5

9.3.6

9.3.7

9.3.8

9.3.9

Submissions

A. Welded Seams Test:

All welds shall be of sufficient strength to develop the full strength of the fabric at 30 degrees C in direct tension across
the weld. Generally, an appropriate weld should, when pulled apart, delaminate all PVC from the substrate, to one or
both surfaces.

. Provide an emergency repair instruction manual.

. Engineering Data.

The equilibrium shape of the finished membrane structure shall be as defined by the geometry and stress state shown
on the drawings.

The structure shall be checked for stability under applied loads including wind and maintenance loads.

A Registered Professional Engineer shall carry out all analysis of the membrane structures with experience in
membrane structures and using large displacement finite element techniques.

Comply with the requirements of AS 1170 Part 2 Wind Loads

Region: DELHI
Max Design Wind Speed: 47 m/s
Terrain Category: (As per relevant data for Delhi)
Shielding Factor: (As per relevant data for Delhi)
Topographic Factor: (As per relevant data for Delhi)
Importance Factor: (As per relevant data for Delhi)

The submission of the tender shall imply that the necessary detail design for the successful fabrication and erection of
the structure is included, up to the structures' interface with footings and steel structure.

Shop Drawings

‘Shop Drawings' mean complete drawings showing all details of fabrication, assembly, installation, fixing and
waterproofing methods of specific items or components. Include all necessary explanatory notes and specifications.

Warranty

Provide warranty in writing stating physical properties of the fabric materials. The warranty term shall extend to a total of
no less than 10 years.

Quality Control
Condition relating to architect’s approval:

Any approval given by the Architects in pursuance of this specification shall not be deemed in any way to relieve the
Contractor of any of his obligations or responsibilities under the Conditions of Contract.

Handling and Transport of Components
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Transport and store components under dry, well-ventilated conditions to prevent the formation of wet storage staining
which may occur on articles unable to be stored in dry, well-ventilated conditions. If stored, place above ground on blocks.

During the handling, storage, transportation and unloading take care not to damage, crush or kink any wire rope cables.

Arrange for facilities for storing the materials so they are in no way damaged between being delivered to site and erected in
position.

Take precautions to minimise the damage to the paintwork during handling, storage and transport to site and during the
erection.

9.4 - MATERIALS

9.4.1

9.4.2

9.4.3

9.4.4

9.4.5

9.4.6

Description of Fabric

The proposed fabric
- Ferrari 702 S or similar fabric

Colour: White or any other colour as approved by the Engineer-in-Charge.
Light Transmittance: approximately 13.5%

Required minimum strip tensile: 270 cms

Minimum Coated Weight: 750g/m’

Tensile Strength (WARP / WEFT) : 280 /280 da N /5 cms

Tear Streangth (WARP / WEFT) : 30/28 da N

Cables and Fittings

All cables to be Galvanised fitted with stainless steel Threaded Terminal swages. All tensioners nuts and fabric plates to
be Hot-Dip Galvanised and treated with 2 coats of 2-pack epoxy paint.

Support Columns

Type: Circular hollow section
Material: Grade ... steel

Making Good Defective Work

Work which does not comply with this specification is liable to total or partial rejection. Replace at no cost to the Principal
and to the approval of the Architect.

The Architect will determine the extent of the work removed and the methods of removal and replacement.

Care in Execution

Exercise great care in marking, cutting, aligning, checking, welding seams and additions as well as general
handling and soiling prevention procedures to produce a smooth uniform surface with even curved edges and
interfaces lacking wrinkling, cuts, abrasions, stains or marks, surface imperfections or welding aberrations.

Delivery to Site

Arrange with the Builder for delivery of all completed fabric material to the site.
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9.4.7

Take care in handling, loading, delivery, unloading and storage on site in a location nominated by erection contractor, and
in accordance with the Engineer's instructions.

Attendance at Site
Provide a Supervisor to attend all fabric erection actions at the site. Provide guidance where necessary and appropriate.

Be responsible for arranging for any repair actions which may or may not involve repairs on site or in fabrication
workshop.

Arrange for and carry out all clearing on site as instructed by Architect.

9.5 - EXECUTION

9.5.1

9.5.2

9.5.3

9.5.4

Examination

Refer to the architectural site plan which shows the adjacent buildings, roads, etc at the scheduled time of erection. Refer
CONDITIONS OF CONTRACT. Visit the site to verify the existing conditions prior of deliver and erection of any
materials. Start of any work means total acceptance of all conditions.

Set-out and Survey - Steelwork

Give at least two (2) working days' notice of the intention to commence erection so that an inspection of the steelwork can
be made and satisfy the Architect that the work will meet the requirement of the contract.

Check that the foundations on which steel is to be placed are at the correct levels to receive base plates and/or other fixings
and verify the correctness for location and/or level of all anchor bolts set in the bases and immediately notify the Architect
of any inaccuracies.

If these inaccuracies are outside of tolerance shown on drawings, the matter shall be referred to the Architect.

Fabrication

All steel work shall comply with *Steelwork' section of this specification.

Co-ordinate with the Builder for shipping, accommodation and comply with the requirements of AS4100 Steel Structures
Code.

Supply the components to site in a pre-fabricated state ready for erection with little or not fabrication required on site.
On site welding is not permissible.
Ensure all items of equipment for welding and gas cutting are of a suitable design and in good condition.
Perform all welding of type SP welding conforming to the requirements of AS1554.
Ensure that surfaces to be welded are free from scale, slag, rust, grease, paint and any other foreign material.

Erection of Steel

Be responsible for the accurate bearing of the steel on the foundations, for correct location, shimming to suit correct levels
and placement of all members.

Supervision: Erect steelwork under the supervision of an experienced and qualified person who has specifically had
involvement with the erection of fabric structures. The erection operation is to be supervised by a licensed rigger at all

times.

Be wholly responsible for the erection of the steelwork, cables and incidental metalwork.
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9.5.5 Completion of Steel Erection

Complete all the steelwork, cables and fitments to the Architects approval. Give one (1) working days notice where the
work is to reach "Practical Completion' so that an inspection can be made.

Execute any making good immediately to the Architects approval.

10.0 INSULATED STEEL ROOF SPECIFICATIONS

10.1 Detailed Product Specification Language

APPLICATION

BASE METAL THICKNESS (BMT)

SPECIFICATION

: Double Skin Insulated LYSAGHT® ROOFING SYSTEM
: Top:0.45 mm BMT
Bottom : 0.45 mm BMT

- 550 MPa (G550)

PRODUCT : COLORBOND steel pre- painted steel as per AS/NZS 2728 Class 3
PROFILE : Top: LYSAGHT KLIP-LOK 700 Concealed system
Bottom : LYSGAHT TRIMDEK
FASTENER : Self drilling screws as per AS 3566-2002 Class 3
10.2 General

Providing and erection/ fixing of Double skin LYSAGHT Insulated system with top sheet is LYSAGHT KLIP-LOK
concealed system profile sheeting with nominal 700 mm effective cover width, nominal 43 mm crest depth at pitch of
nominal 233 mm centre to centre distance along with stiffeners perpendicular to ribs for strength. The bottom sheet is
LYSAGHT TRIMDEK profile sheet of nominal 1015 mm effective cover width and nominal 28 mm deep ribs with
subtle square fluting in the five pan at nominal 203 mm centre-to-centre. The feed material for top and bottom sheet
is manufactured out of 0.45 mm Base Metal Thickness (BMT), Hi-Tensile steel with min. 550 MPa vyield strength,
metallic hot dip coated with Zinc/Aluminium alloy (55% Aluminium, 45% Zinc) as per AS 1397 - Zincalume AZ150
(min. 150 gms/sg.mt total on both sides) with Colorbond steel quality paint coat as per AS/NZS 2728 Class 3 of
BlueScope Steel make .The paint shall have a total coating thickness of nominal 35 ym, comprising of nominal 20 ym
exterior coat on top surface and nominal 5 ym reverse coat on back surface over nominal 5 ym primer coat on both
surfaces of approved colour shade for the top sheet by the concern authority. The top profile sheet shall be rolled over
specially designed concealed fixing clip KL-70, manufactured from hi-tensile Zincalume steel base and galvanized
hooks as per manufacturers recommendation and approved by concern authority. The clip KL-70 shall be fastened
with min. 40 ym Zinc coated / min. 25 pym Zinc-Tin alloy coated, Hex head, self-drilling screw as per AS 3566-2002
Class 3 fasteners of approved make (Buildex or equivalent). The fastener size shall be calculated as per the design
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for the top and bottom sheet. The two sheets shall sandwich with 100 mm thick Glass wool 24 Kg/m3 insulation with

aluminium foil. All the accessories like gutter / flashing / capping shall be

made from the G550 or G330 in approved colour shade as per manufacturers’ recommendation. The entire Double
skin system is installed over the structure purlin. The measurement shall be based on finished/covered surface area.
The contractor shall prepare the shop drawings based on the drawings supplied by the Engineer in charge or the
concern authority. These shall be submitted in five sets sufficiently in advance to the concern authority for approval.

10.2.1 STEEL SHEET MATERIAL
Base Steel: The top and bottom sheet steel base shall manufactured from 0.45 mm (nominal) base metal thickness
with minimum 550 MPa Yield Strength. The steel manufacturers test certificate for the chemical and mechanical
properties of steel must be concerned authority prior to installation.

Metallic Coating: The top and bottom sheet shall have a hot dip metallic Aluminium-Zinc alloy coating of Aluminium
(55%) & Zinc (45 %) with total mass coating of 150 gms/sq.mt on both sides as Zincalume AZ150 or equivalent coating
as per AS 1397.

Colour Coating: The top and bottom sheets shall be factory painted and oven-baked conforming to AS/NZS 2728
type 3- 4, the total coating thickness of 35 pm (nominal) of Colorbond steel quality paint system of BlueScope Steel
make, comprising of nominal 20 um exterior coat on top surface and nominal 5 ym reverse coat on back surface over
nominal 5 ym primer coat on both surfaces of approved colour shade.

10.3  Profile:
Top Sheet: The LYSAGHT KLIP-LOK 700 profile sheet having nominal 700 mm effective cover width nominal 43 mm
crest depth at pitch of nominal 233 mm centre to centre distance along with stiffeners perpendicular to ribs for strength.
The Gl subgirt of thickness 1.5 mm (120 gsm) will hold the outer sheet.

» The profile shall be roll-formed at site in single length from ridge to eave without any end lap or as approved by

concern authority.

* Fixing Clip: The profile sheet shall be rolled over specially designed concealed fixing clip KL-70 type,
manufactured from Zincalume steel base and galvanized hooks as per manufacturers recommendation and approved
by concern authority.

Bottom Sheet: LYSAGHT TRIMDEK profile sheet of nominal 1015 mm effective cover width and nominal 28 mm
deep ribs with subtle square fluting in the five pans at nominal 203 mm centre-to-centre

10.4 Sound & Thermal Insulation
The sound & thermal insulation material is GLASSWOOL as indicated with 24 kg/m?® density, to a 100 mm thickness as
per 1S8183. The thermal conductivity of insulation should be 0.033 w/mk (nominal) at 25°C and R value of nominal
1.52 (nominal) as per ASTM C177. The fire rating shall be Class O/ Class1( BS 476 part 6 & 7), Non-combustible as
per BS 476 part 4, Non ignitable as per BS 476 part 5. The NRC shall be 1.18 nominal as pre ASTM C423.

10.5 TRIMS, GUTTERS & DOWN TAKE PIPES

Wall flashing and trims (gable, corner, framed opening, accessories, etc.) are manufactured from same color, finish
and thickness as wall panels.
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Roof flashing and trims (parapet flashing, transition trims, expansion joint trims and ridge caps) are manufactured
from same color, finish and thickness as roof panels.

Eave gutters and downspouts are manufactured from same color, finish and thickness as wall panels (or
manufacturer’'s recommendation).
DOWN Pipes: Should be manufactured out of 0.45mm BMT G300 COLORBOND steel with SURFMIST color

10.6

10.7

10.8

ACCESSORIES:

Self drilling roofing and wall cladding Fasteners: The steel sheet shall be fastened with min. 40 ym zinc
coated (hot dipping) or min. 25 ym Zinc-Tin alloy coated (mechanically plated with min 8 porosity rating, coating
composition should be 20-30%Sn) Hex head, self-drilling screw as per AS 3566; 2002 Class 3 fasteners of
approved make (Buildex Australia make) with EPDM washer on each crest of sheets for connecting with purlin (or
as per design) perpendicular to the sheeting and in the centre of the corrugation or rib. The fastener size shall be
calculated as per the design requirement.

In-fill strips (foam closures): The infill strips are manufactured from closed cell polyethylene foam. This material
should have uniform compressibility, waterproof, weather resistance, UV resistance, chemical resistance, non
toxic, odorless and environment friendly to meet installation requirement in accordance with AS 2424-4 3 A & B or
equivalent and approved by engineer-in-charge.

Sealant: It should be acetic acid -free and amine- free neutral curing silicone rubber sealant of approved make. It
shall be applied at all end laps as per manufacturer's recommendation and approval by engineer-in-charge.

Skylight Translucent sheeting (This may be replaced with the glass north light panels)

The panel shall be nominal 1.5 mm thick, composed of a translucent, thermosetting polyester resin with a
thoroughly impregnated glass fiber reinforcing mat (FRP) with or without an integrally bonded translucent film on
the weathering face comply with AS/NZS 4256. The profile should match with cladding profile (Ampelite Thailand
make). The fixing shall be done with specially designed Lapseal and weather-tight washer for fixing the
translucent sheeting.

Erection and Fixing:

The installation shall be done in accordance to the standard practices as specified by the manufacturer and as
approved by the concern authority. All sheets and accessories must be stored and finally erected without any
damage.

Single length sheet shall be installed from ridge to eave (on site roll forming) or the end laps shall be 200 mm (min)
with appropriate two silicon strip barrier and fasteners as per manufacturers’ recommendations.

The contractor shall also submit methodology for fixing and also a maintenance manual for routine maintenance.
Flashing, capping and trims shall be manufactured from the material in the length as per manufacturer's
recommendation. The shape and girths shall be as per design requirement and shall be approved by the concern
authority.

The contractor shall ensure that panel erector is familiarized with the erection procedure and all the supporting
members are straight, level and true (according to AISC) before starting panel erection. Panels shall be erected
according to approved shop drawings by the concern authorities.

Measurement:
. The payment will be done on the actual finish surface area of the sheet separately for item 1 and item 2.
. No separate payment will be made for the laps of sheet and accessories, bolts, nuts, washers, adjustable

bolts and supports for gutters and other fixtures. These are assumed to be included in the quoted rates.

CIVIL SPECIFICATIONS 73



(i)

11.0 False Ceiling

1.1 Luxalon™ / Lennox™ ceiling 300C

6) Aluminium un-perforated fulse ceifing system consisting 3oomm wide parascl panels formed from o.7 mm thick enamelled”

aluminium strip.
(z'z') 29 mm ﬁjﬁuf stands at the ends to give enhance r}'jit/i'g/.

(iii) smm bevelled edge %jrove  joints should be between the panels in Jength wise ¥ 3 W—dlﬁyé and EGGCH.

(z’v) Garves 3fan to be at the distance (7[‘ 1500 m-2000 rmn centre to centre b:}/ means of‘ rigid suspension system.
(v) ﬁtgjratec[ f(?ck;'nj cfz('jw to be provided to prevent the dislocation of‘ Jmnef&

S materials to be installed as per [[;‘jef / details & mamuﬁcture eyaecz'flcationef com]oﬁste as _per 5mnf/é approved b:}/ the engineer-in-
c/fa{ye.

11.2 Luxalon™ / Lennox™ 30 BD

(z’ ) ﬂn:}aer]‘ératef aluminium fz'z/:re cez'fz'nj system consisting 30 mm wide x 15 mm deep made out o]p .50 mm three pre-printed
enamelled’ un:]aerférater[ aluminium strip.

(i) The coating to consists of tuff and durable two ftg/er polished finish in nominal thickness 2o, applied in a continues coif coating

fTOCEJJ‘.

(z'z'z' ) ﬂjzmeﬁf to be clippedto a baked enamel aluminium carnet 62 mm,
made out (?fo.yl; mom thick aluminium.

(z'v) @Jaen  gap '?]C 20 rnm botween the JnmefJ to be maintained.

(i ) Graned to be suspended /7:}/ means o]p road FanjerJ and clips at a
distance of 300mm from edge and 1yoomm G/C.

(ii) ﬁne/& spare to be 150mm ﬁom the edge and 1850 mm ﬁvm centre to centre afl material to be installed as per J/f(ga drag and
manuﬁcturem gaeczﬁcatz’on& comffete as per Jmnffe gfyfrovet[ @ enjineer—z'n c/ﬁzge.

11.3 Luxalon™ / Lennox™ -180B

ﬂn:jgerféraﬁecf aluminium ﬁfse Jeafz'nj systerms consisting ?f 180rmm wide x15 mm deep, made ojp 0.60 mm thick repainted enamelled”
un- Joe;ﬁratetf aluminium strip.
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(z'z' ) gf anels to be cfz('fofer[ with fuxafon aluminium carnev made ﬁom o.959mm thick enamelled aluminium in a module of‘ pormm with the
prongsto fold the Jmnefa".

(z'z'z' Garnevs to be joined by means of special carnevs splices to provide a visible futal appearance.
J Y P s S 2P
(z'v) Garnevs to be suspended | b:}/ means ﬁ means of ymm dig road hangers b:}/ using suspension clips fér - providing correct Jevel.

(v) gjanef span to be 150mm ﬁom the edge and 14 50mm centre to centre. carriers span to be 300mm ﬁom the edge and 1700mm centre to

centre.

(w' ) 20mm open gap between the Jaanef& can be ﬁffe:f with a recessed %J/ﬂgae Jaroflﬂs'. S materials to be installed as per Jﬁgpfef
drawings and; manufizcturet[ ;yaeaﬁcatz'ons comJafete as per Jam]afe approved. 17:}/ enjineer-in-clfa;ye.

12.0 Stadium Arena Seats

12.1 Part 1 General

12.1 Description of System

The Arena Seat should be gravity activated, Tip-up Stadia seat, Injection Moulded in
polypropylene and supported on a Hot Dipped Galvanised corrosion resistant steel frame.

Submittals

Manufacturer’s Warranty
The Contractor should submit the Manufacturer’s warranty.

Manufacturers Maintenance Manual
The Contractor should submit the Manufacturer's Maintenance Manual.

12.2 Design Criteria

Tip-Up The tip-up operation should have an initial stop at the three quarter up ‘wave safe’ position,
so that the seat can be sprung back to the fully upright position for improved access and
stadium cleaning.

Lower Back The seat should have a solid lower back to eliminate interference from the feet of
the people in the row behind.

Flexing Back The Seat Should have the flexing back to provide a balance of comfort,
performance and flexibility, while maintaining its full strength.

The design of the parts are to be tested to ensure that the system will not fatigue in its useful
life. The Arena Seat Should not have any screw fixing of the plastic parts. The
plastic/steel interfaces are to be press fitted sleeve joints so that loading can be spread
over large areas.

12.2 Part 2 PRODUCTS
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21 Design Criteria

A. General
The Arena Stadia Seat should be gravity activated, tip up plastic stadium seat, injection moulded in

polypropylene, UV or UV & FR balanced for strength and colour retention and supported on hot dipped
galvanised or powder coated, corrosion resistant steel frame.

Specific Specifications
Centre spacing shall be 480mm or 500mm to suit Architects layout.

b. The Seat shall be supported on two (2) 25mm X 8mm high tensile fingers, welded to a 40 X 40
X 3mm SHS.

C. No screws, bolts or mechanical fixings shall be used to attach the plastic seating components to
the steelwork.

d. No vertical steel members shall be used to attach the plastic back member.

e. Riser Mounted Steelwork to be hot dipped galvanised, fixed to straight face riser with Hilti
masonry anchors as specified by manufacturer.

f. Floor Mounted Steelwork to be hot dipped galvanised, fixed to the floor mounted base plate
with Hilti masonry anchors as specified by the manufacturer.

g. The seat shall feature a flexing back to provide a balance of patron comfort, performance and
flexibility, whilst maintaining its full strength.

h. The seat base shall be provided with a minimum of seven (7) ventilation holes and fifteen (15)
horizontal grooves to aid air flow over the surface.

i. The seat shall have an initial stop at the “three quarter up” wave safe position. The seat shall
be capable of being sprung back to the fully upright position for improved stadium access and
cleaning.

j-  The seat shall feature a near silent tip-up mechanism.

k. The seat shall incorporate a full lower back to eliminate interference from the feet of the people
behind.

. The seat shall be guaranteed to maintain its original colour with minimal fading for a five year
guarantee period.
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General Specifications

a. A single, two or three digit numbering system shall be supplied as directed by the Engineer-in-
Charge.

b. Aisle end of row identification plates shall be supplied and the rates quoted by the contractor
deems to include the cost of end of row identification plates.

c. The seat shall provide posture positions in accordance with AS/NZ 4438 and Work Safe
Australia dimensions for fixed chairs.

d. The seat shall be supplied so that the system will not fatigue in its useful life.

The seat shall embrace the sustainable environment considerations of reduce, reuse, recycle,
accordingly all components are to be recyclable.

End Caps shall be provided to the end of each row on the steelwork.
The seat shall comply with a minimum of 200 kilo Langley UV rating.
Test Criteria
Seating is to comply with BS EN 12727:2000 — Furniture Ranked Seating Test Methods and requirements for

Strength and Durability.
Class: Level 4 Severe Use.

The seat shall be designed to withstand the dynamic loading of spectators in accordance with BS EN
12727:2000. In addition, the seat shall meet the following load criteria:

Seat Static Load Test: load applied 2000N X 10 times.

Back Static Load Test: load applied 760N X 10 times.

Seat Fatigue Test: load applied 950N X 200,000 times.

Back Fatigue Test: load applied 330N X 200,000 times.

e. Seat Impact Test: impact 6.4kg X 10 times @ 300mm.

f. Back Impact Test: impact 6.4kg X 10 times @ 620mm.

g. The seat shall meet the minimum requirements of BS EN 12727:2000 and be fully tested by
independent test authorities. The supplier shall submit such data with each tender.

h. The moulded seat shall be produced from polypropylene impact co-polymers, formulated with
ultra violet light stabilization and anti static inhibitors.
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1. For seating modules, incorporating a fire retardant to the co- polymer, the following shall apply
in accordance with AS1530:3.

Ignitability Index 0
Spread of Flame Index 0
Heat Evolved Index 0
Smoke developed Index 3

In addition, the Seat shall comply with the following: BS5852 — 1990 Section 5 — with Fire Ignition
Sources 0, 4, 5,6 and 7.

The Seat shall also comply with CSIRO BCE Doc 01 / 136 — April 2001: A protocol for the selection
of row seating on the basis of fire performance.

Structural Steel Criteria
All structural steel elements shall comply with the following or equivalent country standards:

a. All workmanship and materials shall be in accordance with AS4100 and AS1554, unless
varied by the lead contract documents.

b. Unless noted otherwise, all material shall be:

* Grade 300 hot-rolled plates complying with AS3678.

* Grade 300 hot-rolled flats, TFC, TFB, angles 100 X 100 each or 125 X 75 VA
and smaller complying with AS3679.1.

* Grade 300 plus UB, UC, PFC and angles 125 X 125 each or 150 X 90 UA and
larger.

* Grade C350RHS, SHS complying with AS1163.

» Seat supports will be 25mm x 8mm high tensile steel fingers welded to 40mm x
40mm x 3mm SHS mild steel frame.

c. Welding shall be carried out in accordance with AS1554.1, welding consumables shall be
E48XX or W50X U.N.O. All welds shall be 6mm CFWSP category U.N.O. CPBW shall be SP
category U.N.O., inspection shall be carried out to AS1554.1, and all welds shall be 100% visually
scanned.

For CPBW allow for physical testing (intervals to be nominated). Butt welds shall be complete
penetration welds to AS1554.

d. Provide seal plates to all hollow sections, provide vent holes to hollow members and drain

holes. All members which are hot dipped galvanised.
e. Structural steelwork shall have the following surface treatment in accordance with the
specifications.

Element | Surface Cleaning | Protective Coating
All All Hot dip galvanised

F. Fixing Criteria
Fixings - all mechanical anchors nominated shall be a minimum of Hilti M10 X 60mm. HSC under cutting
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G.

H.

anchors, or approved equal, installed in accordance with the manufacturers specifications.

Assembly Criteria
Seating shall be assembled in accordance with the suppliers, document Q.A. installation procedure.
Installation Criteria

Installation shall be in accordance with the clients nominated seating layout drawings for location, seat height,

seat number and seat colour.

Any variations between approved client drawings and actual site dimensions are to be clarified and
approved by the client prior to proceeding with any set out work.

It is the responsibility of the client to establish aisle location points.

Alternatively, if no aisle locations are established, the installer shall locate a grid reference on the
platform (by survey if no existing accurate reference is available), and measure an offset to the
nearest aisle edge (distance determined from client drawings). Measure and mark out several
aisles on either side of the adopted reference point, or as close as to the next available grid
reference

location as possible. Calculate the offset from one of the measured aisle locations to the next
nearest grid reference point, check dimension for accuracy. Check measure between aisles for
accuracy and have client approve.

Install seat in accordance with suppliers nominated Q.A. procedure.

12.3

I. Plastics Criteria
The machine set up and moulding conditions shall be to the moulders Q.A. procedure.

Critical production checks are:

* Remove excess flush around parting lines.
* One sample per hour to be checked using the GO-NOGO jig.
e Component colour, mouldings to be checked each shift against approved colour chips.

* Mouldings to be placed in individual poly bags and placed in carton.

Specification for Arena Stadia Seating Installation

12.3.1. Part 1 INSTALLATION

Albany Seat Installation

The objective of the following Quality Assurance program is to ensure that the Stadia Seats
supplied for the project are installed in the correct manner in conformance to the
specification to ensure safety and comfort and the prescribed sight lines to end users,
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proper operation of the seat and the longevity of the installation. The following procedures
can be used for either off site or on site assembly, and on site installation.

B. Seat Assembly Procedure

a. Procedure for Galvanising of Counterweights
Counterweights are to be prepared in accordance with standard preparation for hot dip
galvanizing, or electroplating as applicable.

The counterweights shall be galvanised for outdoor use by hot dipped zinc coating or electroplating applied by an
approved processor.

The hot dipped coating shall have a density of not less than 610g commercially pure zinc,
per square metre of steel surface. Passivate by dipping in 0.2% sodium dichromate
solution or equal approved system. Electroplating shall be carried out to approved
standards for exterior exposure.

All galvanizing runs and /or dags shall be removed and no excessive build up of
galvanizing shall be permitted. Of particular

importance is the need to ensure uniform coverage of the counterweight to ensure fitting of
the plastic cover.

Any damaged counterweights are to be returned for re-galvanising and passivating.

b. Counterweight Assembly

Galvanised protected counterweights shall be placed manually in the counterweight cover.

c. Seat Assembly

Immediately following counterweight assembly, the weight and its plastic cover shall be
placed in the seat. A special jig should be provided for this operation. Care should be taken
to ensure that the cover is pressed fully home.

d. Assembly on to Frame.
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C.

The seats and backs shall be assembled onto the frames in the special jigs provided. Upon
assembly the seats performance shall be confirmed, and the label placed on the back.

Upon completion of each seat it should be stacked onto transport and it should be ticked off
a list of seats to be made in that block.

Seat Installation procedure

1. Set Out

a. Aisle Locations

Seats are to be set out as per the layout drawings for location, seat height, seat number
and seat colour. Any variations between approved drawings and actual site dimensions are
to be got clarified by the contractor from the Engineer-in-Charge, prior to proceeding with
any set out.

If aisles are installed prior to the location of seating, then an aisle may be adapted as a starting point. Check measure the

distance between aisles to ensure that this corresponds to the client drawings prior to the mark out
of seat positions.

Alternatively, if aisles are not installed, locate a grid reference on the platform (by Survey if no existing accurate reference

is available) and measure an offset to the nearest aisle edge (distance calculated from client
drawings). Measure and mark out several aisles on either side of the adopted reference point, or as
close to the next available grid reference location as possible. Calculate the offset from one of the
measured aisle locations to the next nearest grid reference point, and check the dimension for
accuracy. Check measure between aisles for accuracy.

b. ITP

Aisle location set outs are to be reviewed and signed off by the client if not predefined.

Seat centres are to be clearly marked with engineers chalk on the top edge of the
platforms. In one satisfactory method the top and bottom rows of a uniform section are
accurately laid out, and the intermediate rows seat centres are identified with a chalk line.
Any marks placed in error are to be removed from the platform.

c. Drilling

All drilling machine operators are to be fully trained on site in the operation, adjustment and setting of drilling machines

prior to unsupervised use. Such training to include; Electrical safety hazards, Hearing protection,
Drilling jig adjustments (edge distance and depth), Checking drill hole position performance,
Selection, use and decommissioning of drill bits, Collection and removal of drilling dust,
Maintenance of drilling machines, Procedure if reinforcing steel is struck.

Holes are to be pre-drilled in the platforms as per the site set out to the depth and diameter
as specified by the anchor supplier.

The drill operator is to check the depth and height settings of the drilling machine on each
seating row at the first and last seat between each aisle (ie at the first and last seat location
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on each seating row of each seating bay). Checks are to be carried out utilising a template
and depth gauge provided.

If steel is hit in the first hole of any seating row, then the drilling machine operator is to
consult with the site installation supervisor to determine an appropriate course of action to
be followed prior to continuing.

Each bay is to be checked and approved by the site installation supervisor upon
completion, prior to the commencement drilling of the next bay. In addition a minimum of
three (3) random checks per day are to be carried out by the site installation supervisor on
each drilling machines performance and accuracy. Random checks and bay sign offs are to
be documented by the site installation supervisor.

d. Anchor Installation

It is specifically recommended that Hilti HSC Safety Anchors typically M10 x 60 Anchors
are used, unless otherwise specifically ordered by the Engineer-in-charge.

e. Hole Preparation

All holes are to be prepared as per the anchor supplier's specification for the type of
anchors to be utilised. This is to include, but not be limited to:

» Cleaning of any dust or debris from the hole by an approved method (eg. compressed
air, proprietary hole blowers etc).

» Checking of the hole depth prior to installation of the anchor with an appropriately set
depth gauge.

All hole preparation is to take place immediately prior to placement of the anchors.
Anchors are to be installed and/or set as per the manufacturers specification and
recommendations, and torque to the appropriate level.

D. Seat Installation

All seats are to be installed as per the layout drawings.

Each installation team is to be provided with a drawing of the seating layout, showing the colour of the seats to be
installed and the seat number details. A complete list is also to be provided

detailing the seat frame types and heights for each seating row, as per the architect’s
instructions.

Seat colour samples are also to be provided to each installation team to allow accurate
identification of the plastic colours on site, during installation.

The site installation supervisor is to check and approve each seating bay upon its
completion and sign off on the bay. In addition, the site installation supervisor is to carry out
a minimum of three (3) random checks of seats as per the client’s layout. During this check,
plastic bags are to temporarily removed and the tip-up performance of the seats proven.
The bags are then to be replaced.

CIVIL SPECIFICATIONS 82



Any variations between the seating layout and the clients indicated layout are to be bought
to the immediate attention of the site supervisor.

12.4 Part 2 Execution

A. Warranty
GENERAL WARRANTY PERIOD: 12 months after date of Substantial Completion.

SPECIAL WARRANTIES: The contractor shall Provide the following special warranties:

0] CHAIR STANDARDS: Ten (10) year period, against failure of material, corrosion
or excessive colour change.
(i) HINGE MECHANISM: Ten (10) year period, against failure of hinge to provide for
automatic rising.
(iii) PLASTIC COMPONENTS: Ten (10) year period, against cracking, crazing or
excessive colour deterioration.
warranty duly signed by the manufacturer subject to normal use .
The Colour of seats should be guaranteed against fading for 5 years.
B. MAINTENANCE MANUALS: Provide two maintenance manuals that describe procedures for the
cleaning and service and replacement method of the seats. Include replacement part numbers and
procedures for replacement.

C. Certification

The minimum design live loading shall be 5kPa for seated areas and 5kPa for aisles. Certification shall be based on AS
4100-1990 with zero sliding friction between wheels and flooring assumed for the strength limit
state.

Additional Specifications for Upholstered back and seating, and cup holders

Pads: Polyurethane, Vinyl or Fabric pads. UV or UV & FR standard.
Armrest: Plastic or upholstered cupholder armrest.

Specifications for Shower Cubicles.

The shower, W.C. enclosure / cubicle (modules) shall be 100% water, chemical, moisture,& impact resistant,
floor anchored, (as per IS : 2046), made of compact laminates, consisting of 12 mm thick intermediate panel
and / or 18mm thick pilasters and doors panels, treated with phenolic treated craft paper on both sides & edges
of panel, decorative paper of approved design (as approved by engineer-in-charge), and finally with a
protective / impermeable top layer coated with melamine resin of high concentration. (The board should pass
BS 476 class | test for fire; the xenon arc wool grade 6; cigarette burn test as per ISI Specifications; and also
the board should be joint free in widths up to 1550mm). All pilasters and doors shall be 18 mm thick and
intermediate panels shall be 12 mm thick solid compact laminates with edges chamfered, the solid compact
laminate (phenolic core board) shall be impregnated with phenolic resin based on thermosetting resins,

Specifications for Lockers.
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The side hung lockers should be made of 100% water, chemical, moisture,& impact resistant, (as per IS :
2046), made of compact laminates, treated with phenolic treated craft paper on both sides & edges of panel,
decorative paper of approved design (as approved by engineer-in-charge), and finally with a protective /
impermeable top layer coated with melamine resin of high concentration. (The board should pass BS\476 class
| test for fire; the xenon arc wool grade 6; cigarette burn test as per I1S| specifications; and als@ard
should be joint free in widths up to 1550mm). All pilasters and doors shall be 18 mm thick and.intermediate
panels shall be 12 mm thick solid compact laminates with edges chamfered, the solid com@te
(phenolic core board) shall be impregnated with phenolic resin based on thermosetting resins, ho eniously
reinforced with cellulose fibres and laminates on both sides with sued finish melamine, performance of the
panel board shall possess the characterstics of colour, scratch & impact resistance and shall include cost of
providing and fixing of doors, locks, hinges, louvers all complete as detailed below

;%2 Iock‘er 3yatem, Z—?}/Jae model, of‘ smerino make or eyuz’va/ent or better size of‘ per Jocker as 915X320X4 50mm, Smm thick sides and back. Jaartz'wn walls;
gmm thick top, bottom and shelves, tﬁ?]&'t’; o]p Jocker unit as 4 50mm, over all /&nj/ﬁﬁ # Jocker unit as 915mm /Tavz'nj necessary accessories as; tam/ gjar[ Jocks,
YY) ?fz"nje&, z;%/uminium interﬂvcfz’nj Juffortz'nj ﬁame work, rubber door stepper /inz'nj, screws and wall Jafujo“ ete., all comffete as per directions oj”
fnjineer—z'n—c/ﬁlrje.

Specifications for Urinal Partitions.
The Urinal partitions shall be 18 mm thick and with edges chamfered and it should be made of 100% water,
chemical, moisture,& impact resistant, (as per IS : 2046), made of compact laminates, treated with phenolic

treated craft paper on both sides & edges of panel, decorative paper of approved design (as approved by
engineer-in-charge), and finally with a protective / impermeable top layer coated with melamine resin of high
concentration. (The board should pass BS 476 class | test for fire; the xenon arc wool grade 6; cigarette burn
test as per ISI specifications; and also the board should be joint free in widths up to 1550mm). the solid
compact laminate (phenolic core board) shall be impregnated with phenolic resin based on thermosetting
resins, homogeniously reinforced with cellulose fibres and laminates on both sides with sued finish melamine,
performance of the panel board shall possess the characterstics of colour, scratch & impact resistance and
shall include cost of providing and fixing of SS 304 fittings Screws all complete as per directions of Engineer-in-
Charge.

13.0 POOL BASIN EQUIPMENT

1. MAIN DRAIN
» Frame and Grille 350 and 450mm
» Frame and grille in SS
+ with grille fixing screws.

2. FLOOR INLET
« External thread of 2” with a flow of 14 hr
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* Internal plain 50mm suitable for flow 9m3/hr

3.
LADDER 3
STEPS

+ S.S. TREADS Hand rails Dia 43 mm

» Hand polished SS 304 with S.S. treads,
« Plastic non-slip surface and anchors.

« Tread width 500 mm. 3 Steps

4. LADDER 5 STEPS

+ S.S. TREADS Hand rails Dia 43 mm

» Hand polished SS 304 with S.S. treads,
+ Plastic non-slip surface and anchors.

e Tread width 500 mm. 3 Steps

5. GRATING
« Tile Grating made of stabilized polypropylene
« Against UV rays, white in color,
» Shape rectangular 10 pcs. 293mm.
+ joint together to make cross Wide
+ section of 295mm and 20mm.

6. GRATING PROFILE
 Grating support holder for grating inner
+ dimension is 24mmx37mm

7. FLOAT LINES
* Float lines 50m long
» With orange and white balls.

8. LINE ROPE (Anchors Cup)
» With rod for concrete pools
» Made of stainless steel.

9. FALSE START INDICATOR
» Made of 2 stainless posts
+ 1.8m height & 48 ft

10. BACK STROKE INDICATOR
+ For indicating back stroke swimmers
 Proximity of the end of the pool.
« Comprising of 4 posts in stainless steel 48ft
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11. STARTING BLOCKS
« Starting block with base in stainless steel platform

 Steps in polyester and fibre glass anti-slip material.

 Horizontal platform adjusts to regulations 120mm
« fixing by anchor nut.Supplied
 Platform of R.C.C. Ht. in 700mm
+ Made
in SS-
316,

12. FLOAT LINE STORAGE
+ Storage of the float lanes beneath the deck.
 Float lane Box is embedded in the pool surround

13. Deck Anchors

« Made of Stainless Steel -316
« With slip-fit cap for covering
socket
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14. LIFE HOOKS
« Life Saving Loop, made of SS 304 ,
» Connected to telescopic handles
«  Butterfly nut ALS001

15. LIFE GUARD CHAIR
+ Made in S.S. 304,
+ Dia 43 mm pipe with dismountable base plate.
« Steps, platform including parasol holder made of S.S.
+ Chair in Polypropylene fiberglass.

16. LIFE BUOYS
+ Life Buoy made of Orange
colour plastic,
+ External dia. 730 mm




14.0 TECHNICAL SPECIFICATIONS FOR 3MM THICK ALUMINIUM
COMPOSITE PANEL WALL CLADDING

Providing and fixing of column / wall cladding with 3mm thick Aluminum Composite Panel
(as per technical specifications around the columns / dead walls at all heights. The rate
shall include all necessary frame work, tools and plants, scaffolding, technical personal
and as per technical specification, complete and as per the directions of the Engineer-in-
charge.

(Items includes cost of Aluminum Frame, ACP Panel, Weather Sealant, Gasket, Foam,
Scaffolding, Fixtures all machineries and all taxes i.e. sales tax, excise duty, custom duty
etc complete). The above work is to be carried out by a specialized Agency approved by
the Engineer —in-charge.

GENERAL SPECIFICATION

The aluminum composite Panel wall cladding shall be of 3mm thick Composite panel
made by sand witching two skins of aluminum with antitoxic polyethylene core duly
coated on top ensuring superior resistance and weather ability.

PRODUCT COMPOSITION

The aluminum Composite material shall be composed of a thermoplastic core of low
density polyethylene sand witch between two skins of 0.21 mm thick aluminum sheets.

The surface is finished with PVDF — based fluorocarbon coating on one side and
polyester coating on the other side.

The external face surface shall be covered with a protective film, which shall be peeled
off immediately after installation.

Composition: Skin material 0.50 mm thick Alloy Aluminum Sheet conforming to 3300 H
18 Or 5005 H 16 sourced from ALCOA or Southwest Aluminum company.

Core Material: Anti toxic low-density polyethylene having density 0.92 — 0.96 g/Cm?.

Front Side: Factory pre-finished by the manufacturer with a PVDF KYNAR 500 (70:30) or
LUMIFLON or DURAGLOSS 3000 based highly durable exterior grade coating. All
Coating shall meet requirements of AAMAG605.2. The D.F.T. (Dry film Thickness) of paint
should be minimum 25 Micron (+/- 5%).

Rear Side: Reserve side of the panel surface shall be coated in a factory applied
protective lacquer or protective primer without protective peel-off-film. The total dry film
thickness of the protective lacquer/protective primer shall be minimum 5 microns.

The composite panel shall be light weight with excellent product properties for indoor and
outdoor applications.

FIXING ARRANGEMENT



Frame Work: Mild steel hot dipped galvanized C brackets of size 75mm x 50mm x
1.6mm with slot of 8mm x 35mm are fixed to the existing RCC columns / walls/
Ceiling or any other backing surface, Aluminum hollow section of size 50mm x
25mm of 1.6mm thick are fixed to these brackets both vertically and horizontally
by using M6 x 75mm stainless steel bolts and nuts. The frame work can easily be
aligned for plumb and straightness panel fixing.

Panel Fixing: Composite panels are cut to size, routed, corners notched and bend
as per the dimensions specified. After the panels are bend aluminum cleats of
size 16mm x 16mm by 25mm length are fixed to the edge of the panels by using
aluminum pop rivets. The panels are fixed to the frame work by using stainless
steel screws. The gap of 12mm or 16mm between the panels (both vertical and
horizontal) shall filled with backer rod or size 12mm x 20 mm or 16mm x 20mm,
weather proof Silicon Sealant of Wacker, Dow corning or equivalent make shall be
used to fill the grooves.

Technical Data : The composite panel shall be of LENNOX™. United Metaltek,
REYNOBOND - Alcoa and ALUPOLIC — Mitsubishi with following data or of approved
make and colour by the Engineer-in-charge.

Panel thickness (mm) 3

Cover sheet thickness (mm) 0.21

Bottom sheet thickness (mm) 0.21

Weight (kg/m?) 4.5kg

Core Thickness (mm) 2.58

Polyethylene, type LDPE (g/cm?®) 0.92 -0.96

Top Surface Coating KYNAR 500 PVDF FINISH minimum
25 Micron (+/-5%)

Bottom Surface Coating Protective primer shall be minimum 5
microns

Brilliance (initial value) | 30-30 % accord to Gardner

Hardness (Pencil | 2H (As ASTMD) 1737-62

hardness)

Temperature resistance From — 20 to 80 Degree C

uv Very Good

Technical Specifications of composite panel AS PER ASTM STANDARDS

Panel Thickness (mm) 3

Tensile Strength (ASTM E 8) (Kg/mm?) 4.1

Yield Strength (ASTM 8) (Kg/mms) 3.8

Shearing Strength ASTM D — 732 (Kg/mms) 3.31

Elongation (ASTM E 8) A50>=1%

Airborne sound Insulation index Rw (db) 24

Temperature resistance From — 20 to + 80°C

Linear thermal expansion 2.4 mm/m at 100° C temperature
difference

WEATHER SEALANT



Weather Sealant should have minimum tearing strength 4.0N/ sq.mm, Core hardness 20
(ISO 868), joint movement capability +15% (as per ASTM C-920), one part natural core
equivalent to Sika Elastosil 305, Dow Corning 791 P or equivalent.

EPDM GASKET

EPDM Gasket should not loose its properties of elasticity and it should not become brittle
or plastic before 10 years at-least.

MEASUREMENT

Only surface area of the aluminum composite panel along with its groove shall be
measured for payment.

RATE

The rate shall include providing and fixing of pallets, MS Angle and Aluminium frame
work, fittings and fixtures, wastage, scaffolding, tools, plants, all cost of composite panel
and labour involved in all the operations described above including cartage, lift and all
taxes like sales tax/VAT, Excise duty, Octroi etc

Guarantee

In addition 5% (five percent) of the cost of installation of Aluminium
composite panel shall be retained for ten years as guarantee to watch the
performance of the work executed. If any defect is noticed during the guarantee
period, it should be rectified by the contractor within seven days of issuing of notice
by the Engineer-in-Charge and, if not attended to, the same shall be got done through
other agency at the risk and cost of the contractor and recovery shall be effected from
the amount retained towards guarantee. In any case, the contractor and the
specialist agency, during the guarantee period, shall inspect and examine the work
once in every three months and make good any defect observed and confirm the
same in writing. The security deposit can be released in full, if bank guarantee of
equivalent amount, valid for the duration of guarantee period, is produced and
deposited with the Department



