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24.1 The Cement shalt be Ordinarv p.rtl

_"ish, ;i;;;;rfi il;ll'illJJ:l'll.:"ff1# j:# ru#;:#lf; ff :,#J:l
24.2 The issue rate inctudes rha ".., ^.

Lu',*'*,ft**+:llltl*"***r"***#:l*-$':*iffi
2.4.3 tf^a he rime ofjssue rhe Conlracto;il

:ili'J"tli#i#'il# ;i',H#,y""::ti ff li1'1hT:'1;1=i,",: ;T'"ff ,fl
ffi Jnli:ff ;T',s;Tr*,r*, *liti],iffi il, u: ru5;,

Cement

Steelj,. I

ffi
ff:iii"olg"T# T,"m;ur"l,i":-''"* 

cost (hrem'ined bv rhe Empro'€'

d|i#
: i Sleel bars lor use in reinforc€menl

,engns as avairabte wilh ,'," ero,ouJ,aull"-1 
to' the permanenl worfts shal be issueo in

:::"ru**;k',tl;,"y";ll"iit;*t'*"H:J:tTf ;';'?',::J'"rtg Htr
In all .ases, the Conractor rs to utiliwas,aee on accounr 

" ""i oi,.i.t'^i"*T,i,iJ:::$ilil:i:'ft,$"iJfli,,",Jlill,ff;
:Hfiflil%""1?"#ff:|i.":ff;:i' .,arerais 

'eceived r,o','," i-'ioi"i .i],L,," o.

ru**'',.,",tm*?;i$;if F.ffi fr+*;Tffi#
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3. lto

No

o{ DrrEs

4.

wi be paFble by the oeveloprneo( Adho.ity o(| the arnount due lo tf€ Cst"d!(

OF r}IE EXCAVATED MA1ERIALS

Authorhy shalt have tl|e righl to take possession for use of any conphtei
pad of the v/ork. Sudt possessioft or use shall nol be deemed lo be an

of any wqk not completed in a€todance with lhe aqreement.

STRk;TLY COMPLY TYITH SPECIFI€D CONDTTIONS AND ALL OIHER

Chief Exeqrtive Otficer
Guvi"hati Metropolitan Development Ar-d|qity

Page D,9

Allnderials obtained from any exc€valon requked to b€ carneo oul unoer this contracl wtll
o€ lrE properly of the Oevetopmenr Aulhority and lhe Contracior sha not have n€y daim on
rl. lt *il r'ol b€ used for any pi,.p"se ot .,. tr'un ,enii",gG";;; ;;; ;; ;;;;;;i,;
rne_dypdrrd o( in conslructioo of any ernbankment or in any manner as direcled Oy th;
legl!:l_T."{"99n o, work o('e;;;;;;;;ai;y;; ;;il- il"iilj:excawhEleriats shatt be disposed offby fle cofltractor wrlhin a distanc€;l 13 km rvliloul

?T,::3,rl,-ll :!lI:fler being so direc{ed by rte Emproyer Transporrar;on c6r bevond
1 3 k.E wf, however be paid at the ;ate to be ap;r;ved by the Employer.

Pos{*{sis oFwoRK5.

ll,sitdi tC dedty nofed that the terderer h€,€ to sbc{y comply wilh rh€ specjHins am
:Y-Y=a! 3td't"" hid down in t*s doonnern r"i * [,i"ri-" ,i"-Fffifii
|s nceaattr E tle Frposes of comp(rdson c{ t€rders received.

Ti|€ dji*ghor shdl stand guaraotee lbr the r,od(s cani€d out under this conlracl

Chi!,i Aecurive offcs
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CAPACITY OF RESER\OIR / SU$P

South Guw.hdj (tvosl)
Sadilapur ClearWaler Sump 1100

west Kanddtir

([,aain) Kamakhya Hilllop Hill Top UGR 6300

Karnakhya Hill top Hill Top UGR 9300

Kamakhyo Hl Top
(8y Boodir€)

Near Bhubaneswari
Temple Hill Top UGR 450

r'amakhF Hill top Sump for Boosting 100

Ganeshpa$a

Ganeshe+aqed 
I 

Fatasit Hitl HillTop UGR 5700

Madhavdov Nag6r Hill Top UGR 3400

Durga Sarubar Hill Top UGR 1700

Fatasil Hill Surnp fo. Eoosting 380

Jalukba.i G U Hill Top Hilllop UGR 6400

14iriapur (EsF) Mi4apur 1600

Borihar (ESR) Jogapare ESR 1600

There .-tfi?fl.-:i1:!:1" :nd sizes ol pump bases and cable rrencfies dep€flJig onthe S of-tlle s. upplisrs of pump. Motor et;. whlch shoutd be accommoOieC {freduring constnrclion wilhout any €)ira cost to Emptoyer. te ma\;;*.jf
drawinss witl be vetred by ir'" pr.p moto, srffrie,s'i" ijra"ii"- 

"iiiJv 
iri"irr"qJii".ffi

I tel9live,LgyTUl Drawing for the shape and different levels of lhe reservok and pufip house
l:":nclos,€d.h tfte lender doclimenl. ite Tenderer has ro quote r,i" cat" for il;-pd;wnrle calellatihg the etfectjve c€pacjty ol the unoergrouno reservoir, dead storaqe of walerand free board wilt nor he taken i;ro account and lh"i,"t;; 

"iR. 
C. b. ;;il;;;;; #;;deducled. The lenderer has to quote his rate on tte 0""i" oi f,i" o*i Gi;; ;;;;;,

Pa8eE-2
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SECTION - E

GENERAL IECHNICAL SPECIFICATIOIS

GEI.IERAL

SITE CONDITION

The site of the Intake structure for .aw water has been shor!,n in tocarron Vap T\e sne otWaler 
.Trealrnent , 

Phnt and underground sump cum pumpng $aton are also srowl _
enclosed Maps. Fhe-man drstnbuton reservorr ia ar t t iop. sil-n p tirr rop ."*..ir. ,r" ,"0e constructed and frrn fouddations are lo be designea. fLo 6!e io punl g;;;;;;;;
conslructed on suikble toundatjon. Two servrce reservdrs are * ptair tird ant witi oe

:1"^",:l-"-"...:y:: 
reservoir. Two booster pumping sta on wi be cansrructed. The Tendere,

sna[, venry the toc€tton oflhe inlake sl,uclure, Raw Water plmq House, Water Treaunefllrranr, semr- undergrourd reservoir, and booster pumpinq s&6o4, servtce rese.vors end
alrgnm€nt of pipelrne and sha app.ise hrmsetf of rhe rodr o.Uiton Ueroie ;;.ft"g;;

SUB€OL REPORT

Sutlsoil investigatjon was caried out by so €xperrs engaQed br tle fmotove..s Consuhant ar
Ine srte ot the propos€d intake slructure and has b€en made av**b t ne Oioaers

l:__T-Ad"T, should s€tisfy himsetf eboul the ad€quacy of te data for the des(ln oI pit€
rcunctauon tor different slructures. The tenderer may etry dt goit investigatj; before
submission ol his tender by ddtting bore hole at *o* stt

undertake fresh investigation of sdl at thtexad bcation of

suDmr<sron or his tend€r by ddlling bore hole et vrorft site d tis o,vn cosi for tr; orn
sausracton and to assess the safe bearing capacity. TIle suc*sst, Tenderer sha have to
underta(e fiesh investigalion of sdl at the exact bcation of EE ssraiure at his oh,n cod to
design th€,foundation properiy. Records of such sutr""i ,r""tjaffi* 

"r* "" 
O"* f1." ,.g",

sorr samp'es, SPT !€lues elc., sha tte done by the coieaqqr duty witnessed and
authentjc€led by lhe Engineer or his compelent autro'riseA reprgser nive. Vihen approveo oy
the Engineer th€ data can be ut ized for oesEn purpose.

In the evenl of varialion in soil dala those obtaned by the cotfacior dunng ereculcn, Irr€
more conseryalive values obtained from the two sets o{ repoG s+Fll be adopted for design
wilhout any enra claim over the quoled price as accepted by ble Detonment, unless otheftjse
permfied by the Engineer, cuwaha! I\,letopoti(an Oevelooment A/lttditv

: i"r TENDER ORAWtllcS

'i 1 The Site Layout Plan, general arrangement of the proposed prq€d is shown in Fender
Drawings.. These drawfrgs are meant ior givjng the Tenderer a€enaial idea of the propos€d
Frojecr. Ine vanous tevets and dimension of the raw water intako d,ttucture, raw weter pump
house, water lre€tment planl clear water sump, pump house and pump station and hall top
reservoi6 and elevaled service reservoiG are fixed. Etfective clpadt oi reservoir and somp
are gtven below -

/-l
Cn€l *eorbv€ off({.

Gra.Hi Metololitan DeveLtml ALnn$ti

- AelEn:u,,, t
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';}{lp;:",":9":r"""*ffJ:""."i:J#Hff 'h""'",rt"lm^ufi f 1:3r,.:lrf "fl:

:;:#ffft,ri:*. spaces and tenrative Room sizes a,e to be p.ovided by rhe

Oescription

AtRL

(i) Unloading platform

AtR,L

(i) Pump Floor, pump Bay inctuding Repair Bay

G) Stair Stoct

AI R- L.

L. T. Panel Fore Bay cum Ccntrol Room /
Ofrce Rmrn

Slore Room

Eattery Roorfi

Stair bloct

AI R. L.

WBSEB Room, H. T. Room

Note: Dimensions are in Milimelers.

Mandatoiy Levels in Met€rs ( to be provided bythe soccessfutbidders):
Existing cround Level {Averaoe)
Finished c.ound Levei

Top Water Level in CWR
Lowest wa(er Levet in CWR

Top ofConcrete ot Reservoir Root

R. L. of Plinth of Entrance Lobby

Repair Bay

Sizb of Rooh in MM

Chi€lExecl ve Offcer
Girwah80 Mbtopotitan Dgvelopiie.i Autrdy
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T'oo R. L. of Cr€n€ .ail

R. L. ot Hook Le\€l of Crane

G€.t heighl of WBSEB Room / H. T. Roo.n

Clear height of Conlrol Room / Office Room /

L, T. Panel Room

Clear Opening for Roller Shutler for unloading Bay

SUCCESFUL A|DOERS SHALL HAVE TO SPECIFY LEVEL. SIZES AND HIGHTS

EQUIVAIENCY OF STANOARDS AND COOES

Wherelet ref6rence is rnade in the contracl to sp€cifc standards and codes to be rnet by he
goods and ntaterials lo be fumished, and work perbrm€d and tested, the provisiofE of ire
lalesl crrferlt ed;tioo or revision of the rele\€nt slandards and codes in effecl sha{ apply,
unless crtf€fiiise slated in lhe contract- Where such standaads and codes are flatl']:{, or
relate to 3 p€ilioiar county or r€gion, other authoraliv€ staidards and codgs specifi€d will b€
acceptatle sF to the Enginee/s prior-view and writlen approval. Differences betrr€en tf€
slandadt sDqded and fte p.oposed ahernative staflffi fiirst be fully dessibed h *dtir€
by trc citf.aro( atd srbrnitted lo the Engineer at hast 28 days prjor to the dde wt|en tl€
conha<tc d€ltiE* lhe E{inee/s approval. In the event lhe Engineer de(emjn€6 tH s!.il
proposed iti!1ddi6rs do not eflqre equal or higfEr quality, ttle cont-dclor shall compty w{h the
staMar6rsF€Fffed in the doormenls.

SIG BqAR! & BARRICAOII{G

The contridor shall provlje a sbn board at the site of th€ Works of approved size and design
which prtiid€s (i) lhe name of the Projecl. (ii) the n€mas and address of the Entpq€r, ltle
contadoi and the co.rsuhant, (iii) he name and sllod dessiption of the projecl, (iv) tt€ ano'rnt
of the cq{racl price, and (v) the starting and cornpletion dales subject to the approv-J of the

All sites shall b€ well baoicaded wilh metallic sheets strcingty supported and with reffectoG, red
lightjngs ek- d,ring execrjlion of work.

PROTESIFII OF UTIT'TES

The cont€dor is required to carefully examine the tocaton of th€ Works and their alignrn€rds
and to mafte special enquiries with all authorities conceming all utitity lines such as vrdter,
sewers, gEs pFe, tel€thone (undergound and/or ovefiead) lines electric cable (undergound
and/or oveiiead) lines, et!. ; and to determine and verify to his own satisfaction the c+Eracter,
sizes, position and lengths ot such utilities ftom au$Entic records. The contacto. s*Elt be
wholly respori$bi€ for lhe pmlec{ion and/ or facilitating Gbcation of such utilities as rnay be
required, *d $iall not nEke any claim for e\.ha wo* or extra ljme that rnay be requied to
prolecl or fuc{itate relocating suctt utilities. lf any malor shifting or realigirment c;f wder,
seweG. gas ptpes. electic and tel€phone ltnes is necessary du€ lo thek interterence wih ttrc
propos€d Worifs, the same may b€ done by th€ Employ;r. The cosl of such relocation will be
borne by ll1e dnployer when such inlerterences are examined and recorded bv th€ Enoineer
and approvEd by the Fmployer.

/n case tlre dignrnent of the pip€tine crosses high lension etectrical transmissicn lirps
belonging lo lh€ ASEB or otier sulhorites, the contractor shall take all precaulions necessary

thd the wo.k is carried out with care and safety, wihout disturbing such tBrlsdnissio.t
he lontlactor will be responsible 10 c€ny out aliconslruclion activitles in sudl redl€s

6.

PageE-4
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7,

7.1

::i:.yFli *'rh lE..*€rs of qrch facititjes. How€ver, satgbdbry compteUon of tie €r jrewon( w|n De .osponsibllity of th€ cootractor

EARTH WORX

GENERAL:

The-eanh work exc€varion ror laying of pipe shal be caried out. The contracior sha]r make anelcalalions required tor taytng and j;i;hg of the pip"fin" 
"na 

co*irio.n ol ffi_,
:j1_1y:: , "..,r"qyir".d 

by the projecl Except where orhen,tr€ ,.qr,"a ti-..," p[J.mslruded by lhe Engineer. allexcavatjon shall be open cur to fie specjfied leidtns dfd,;h.
,r 

ne contraclor is- advised ro s€rJsi/ himsetf wirh ro ri," rrUv 
"J"iri[". ir,"r'.i, ii' Lil" ,me exec1ltion of fie worts, with regard_ to tte unOergrbuna 

-oUstruc.". 
ir_""J,t*",necessary dewateing rcquirements etc: before quotjng the rate6.

CLASSIFICATION OF EXCAVATION

Allnalerials involved in excavatiofl shall be classifed in lhree categgdes as folows:

ORDIT'IARY SOIL

This,includes excevation In al typ€s of so inctuding soit contajning gravets. .roorums, too*oo_'rd€rs vz ordinarv grevelry sorr, n"rd gravery sort". *"r *,r, str""tJ.hv ;r, 
"i."n'iilJ i.aatacrious stlata, but exdusve ol disintegrated rock, soft rocUshal€.

sot! cof{TAt lt{G txstffrEcRArED ROC|( SOFI ROCK AttO SOFT SHALE

]I:rc1???-iTLudT excayarion m sc{ containing disintegrated rcck, soft rock or sofi shatewn|ch can b€ drt by sfloveland no hand or m€chani;t 
"f,i".:lirE 

is ,eqri.et.

Medium Hard Rock

This calegory indudes exc€vation in time ston€, sand stone, ttad shale and schjst fssuredroct(. Mhout resorting to blasting

HARD ROCK

This.category indudes excavatrbn jn hard rock requiring hand oa mechanicat chisding orblasting- In case of difference jn opinion belween th; cl;sific4bn, of rock reqri;"jUf"&"g
and-thal .eqoidng chiseting, weeing, the decision ort. engi*d, 

"riJff 
U"-nn"r}nJ;k;;

Llf'rlTS OF EXCAVATON

Tie lrench tor leying D.l. pipes of all sizes shall have mjnilrijrn wdth as Der siaodards
slrpurarcd o, as directed by the Engineer _ in charge wherev€r igtots are to be made. arladdrl,onal excavation tor pits of sile 0.3 n wtde X 0.j m Oeep cr to poviUe sumcrent wolirngspace siall be in the bottom of the lrench atong the width, to,tqejlit€f" i.l"ii"q. A _i"ir;r"
cover of 1.0 lr shalt be maintain€d above the pip; top. ,nr"", oheni6" .'po";"l 

";;,r;;"rne algnment drawings. Any exlra excavalton requ;red for pro\ddnf,lsuitable beddtno lor rhep perng or ror matntaining lhe grade ol tne prDetine. sha be p6id exF€ ar a.tuat, bas; on lhe

The contactor shatt be responsible lo ensure lhal the widths an4dpdths of the trenches do not
exceed lhe limils shown in the conslruction drawings. Should thq eraavation o"c|.,|,l"vona n,
dimensions specified therein, because of the negtii"n"" or *," oit;uoi, ir," "*rliol "r"iflll.the e)(cess space whh granutar matedat or concrete as direotod by the Engrneer. Nolh.pg
evlra shall bp pard to the contraclor on accounl ol this

atLndJ[""
l\:: )rl

PageE-5
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7 .8 TRI,AL HTA

Tdal pib n€l be dW by tr|€ conhador, withoul b€ing direded to do so, alorE tfle ljnes cf tfle
trench€s aS atlolivn on the drawir€s in adyance ol the excayatjofts for the purpose of satjsfyirg
himsetfqs btrb location o{ under ground obslruclions or sril condrti(xts.

7.9 SLTPS A O SUOES

The cofltractor as responsible fof proper protecljon of excavatioris made by him frcm d y s ps
and slides. A,l slides and cavjng shall be handled, removed or conecled bV lhe clnrraclof
wilhoul any oxtra compensauon at wllatever lime and under whalever circumsiances lh€y rnay
o@ur. Tlt€ e&avations shall be made good aod broughl to necessary depth, width and levet;
without any qdra cos1.

7.10 STACKIIIG OF E(CAVATED MATERIAL

The excsvatdd mateialshattbe stacked a easl600 mm awav from the sides ofthe trench

8. SAFETY l,lEAsUREs

The conkactd shallprovide adequal€ safety rneasures dwing ercavation. TlEy shall indude:

1 . Bafiicading a[ sides of the open irencfies.

2. Rd |qhty refedors as c€n be easily visjble from night to dawn. There are lo be
t)d al an hterral of 20 ln and at all the road oGsings o. al suitable interval
dledod by ttre Engineer.

3. TiEftc erd di.sptay boards givirB d;rection for diversion oi traffic at the approF{iaie
pb€es as may be directed by the Engneer.

4. Adequate sate wooden ptanu board or steet ptate over the trenches are to b€
phced to facilitale crossing by the pubtic residini, on ei$Er side of the tremfi.

5 Round the clock watcfi and wad maintaining all safety rogulations at tl|e site of
w(rrk and prct€djng the sjle from unauthorized intrusion sha be provided by tle
Cfntractor al his cost.

EXCAVAIOTI ROCK

Excavaiiqi in rock shall be canied out to a depth, 150 mm more ttlan the bottom levet of pipe
and to a $(Hr equal lo the diameter ot the prpe plus manimum uorking space on ejthef sid; ;gven m dra{ing lJnl€ss otherwise direded by th€ Engineer, rdck excavation sha be
pfogress€d al by 20m in advance o the piPe lengft pmposed lo be laid.

BLASTIT{G Of ROCK

L

'10.

Excavalion of rock by blasting may be carriect oul it permifled by the Enaineer deoendino uoon,n..r99sq 
"tld 

cir@mstances. Contraclor shall submrt a detailed p/a; and meitrotot6ov forsuc') blas&lg gperalion lo the Engineer tor approval. The reasonability of the c-ont-ad; wflresped |o o€ use ot explosivos in blasting inctudes compliance with afl taws. rutes ano
:1rl:lT " 9th:: Municipaliries goveming lhe slorage, use. manufacture, satea, handtins,Iranspo(don or other disporilion ol exptos;ves. All opdretions invotving the handt;ng, slotagcano use ot €tpbsives, shall tr€ conducted with very prec:rution by tra-ined and reti;de rnerl

:::.L"lflry :ype-sors. Btasring sha not be underraken uniit a[ persons in the vicinity
l':19,!ao llrFrc. nolice and lEve reached positions out of danger thereform. The contraclo.sh6lltake @ecbl p.ecaurions for btasting at and near the lop oft;nch as w"n urfoi Ole '#,irse of explosi\,cs in rhe trench to preveir damage ro 

"rrfiie. "i.Jrr"., 
*"i;;;;;il;;;"

-PrgeE-6
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servers, stom drains or olher bi.rrjed strudures. The contra{iofrEa ,€dvioe fl€ departrFrn inacwance wlr€n charges are lo be set off.

Afler blgsdng . th€ cont.actor sh€ thorouolg sest ule 6x
ano shatter€d rock or other loose mated66 ;nd mako th€y[!-lPi-Tt thg -nrr".ro, sr,il-noi iJ*rneo ro *mp"
:TI9rg d, or olher toose mate.ials resuhing from the c
oeyond the re{uired limits

11.

Rock requidng brasting or chisre ing shal exdude aI rocks suqh ai soft rock, smal borrders
:l:1.T1 be remgv.ed either wilh pickaxe or crow bars. and sha iappty to onty rocrs wh|dl
f::"_,_p *r:",* by any of these means. In case of difierenLes jn-;fii"t;", ii" ;;; 

",ne cng'neer sha be finajand brnding on the conlractor

CONTMCTOR'S RESPONSISILITY

The conlractor shall be responstble for the edequete pumphg , draiftage and bail,ng out waterfiom lhe exc€vatjon. In case ol failurd to make such provrsions:or au{V- olher orovis;ons whKhmay rcsutt in unsurtabte sub-grade conditions, Ihe contraaor strati riface ini ,"p"i, if,. *o_graoe as drrected to lhF saltstaclron ol lhe Engtn€Fr. at hts own @st End resDonsrojrrrv

Shoutd lhe contraclor selecl lo use a gravel suFgrade to lacili&lte fow of watet lo D$rnos olou'er potms ot drspos:tt, such gravel sub-grade shalt nol be rn€aaurei, or oaid for as eitra iern.

WORKS INCTUDED IN EXCAVATrcN

The following works as per sp€cificalioos a|€ also included in €xcavation and f€ t€.m
Excavalon sha construe lo mean all sudt of work_ The quoledHds should include drc sa.ne

:

i. Provisjon ol side space or additidet space in rhe fendJpit for workinq ard/or
accomnEdating sheathing. shoring, branching, etc

2. Supply, installation and rer,]oval aier th€ work. a sheatlfhg, shoring and bracirE
requi.ed lo project lhe excavation v!4re.e required or wtrert sud work is-recomrnerxjeC
by tne Engineer.

: Prolection oI excavations.

4. Providingadequate.safetymeasures.

5- Additionatwork in connection wiih overitead whes and pol6.

6 Excavation for sockel hollows,

7. Change of trench location.

8. Additionalwork in conducling blasiing operaljons as required, in case the excavatirl js in
rock.

9. slipplyins and Uxing of sighl raits and boning rods in the trench to faoijlate measureflenr
ol work.

'13. DISPOSAL OF SURPLUS EXCAVATEO MATERIAL
The excavaled materjal which is in surplus to the rcqunemdnts after backfiltng sh3l b€
removed and sprcad places shown by the Engineer, wiih all lead and lift from lhe stle of work

6move 6ll loo6e
6af6 before procee{,ing
ior removal of loo6e or

no enra payment shall be made, No surplus or excess mateial shall be d sposed n
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2.0

a strean I ddrtEl or jn any placs wi|ere ttl€ p(g-corFlrudion surfacs sh3ll b€ disposed rlejther
in e slrean,/ ar|annel nor in any dace wilere tt€ pre{onstruclion srtrbce dnirlage rDay h6ve
lo be p$?il+. witfrcul N/dnen p€rmission o( 0E E Ein€€r. Cania€€ for l€ad boyood 13 KM,
wlll hd{l|*"&o p8ld by tl€ emdoyer.

TECHT{IGA! SPECIFICATION

COOES AI{}DESIGN AIDS

All design witr be based on gls or equivalenl olher intemational standards and codes (latest
revisiorE| |vltr amendments, if any, as on dale. Apart from these codes, specitlc design
gurdelin€s laid in this documents sh3ll be follo*€d.

Gsn€ral

ts

ts

87$1987

19€:t (Ptrr l) - 2002 ,

1m-€&l
7 - 11[3

qod€ of Practice fo. Design loads (other f,13n Earthquake) lor
Building & Sfuclures (Pan 1 lo 5)

Critefu for Earthquake Resistanl Design of Strudures

Crileria fo. Earthquake Resistant Design of Strudures

Nalioml Building Code (NBC) d Indb

fuo of pfadice lor plan & Reinforced Cona{ete

Oesign aids for Reinforced concrete lo lS : 456

Cod€ of praclice for desagn and construction of raft
toundations
iPart llr)

Code ot practice for g€neral construation of rafl foundatbns

Code of practice for generai construction in steel.

Cor|crda *udlres

lS :4.56-2m0

ts
ts

ts

lS:2950-1981

St€€l grucarss

lS:800-1$1

Masoflry woa*s

PageE-8
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3iilg(PqrtlallF1965 &
3:17.0 (Pad lll & lV)-1967 Code of p€dice for Concrele struclures fo. storage of tiquids.

16- 1qn

2371 - 1992

All riasdry r6rks shal b€ as follows :

> 23&rm t* Brick Masonry using hsl dass brick vr'ork in C.M. 1:6 for CW pump house &Hl Hgnel room. Rapid cravity Fte( house, Dirty BackwEsh Recycte pump hous€ 8Ct€n*ql house

> 1l5rm t* Brick Masonry using 1d cjass brick work in C.lV. 1:6 tor partition Walls &
t.alEf,er Watts ot pump house E HT panel room, Dirty Backwash Recycle pump house &
Cherdcal house



C€msni

Ordinary Mand Cenent - 33 grado 15269 shell be us€d

Ptaln Cornori Concrat6

lhe mud mat/ base lean clncrete except UGR, sump, pump holso & intake structure sha|| be

as follows -

Re inforcenFr{ bers

Reinforcemer{ bars shall be of high yield strengfi (Fe415) ba.s corifolrning to lS:'178&1S85

LOADS AIIO FORCES

General

Building6 and strucbres shall b€ design€d for the mosl critl*] .o{sFbination of dead loads'

suped;posed loads, equipmenl loads, 6ane loads, wind loads' *dstdc loads etc

Desiqn toads and combinalions shall comply wilh the requrer'enlr of lS:875 (Parl 1-lo %) Tt|e

folbwing typ€6 of loads shall be considered in general for andFa and design ol st'r'c res

and foundalions

> Dead Load
> Live Load/ lmposed loads including mo.loreil load

> Seismic load

1.1,

-r -",. *ri ^1t"& 
**" Cn el Eredltv€ Q66

Guwahali ileropoliian Developfi er Ar.6larl!
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Elernents Thlcknas3 (mtl) Grad6

Undef base slab of Water Retainlng
Slructurcs E Footing of Non- water Rekining
Slructures

1:3:6

All Masonfy Wall Foundations 150 1:3:6

Damp prool course at plinth level'ot masonry
40 11214



2.9 Dead la.d

De€d ld{d {tall indude the tvelght of all st udural ard ard ledural compoients ard c,6ler
penna{tht €qipmer{s. Unil weiohl ol various materials shall be in accordance wih lS:E75
(ParU)

2.10 Live lo.d/ lmposed loads

Live loads 6hall be in general as per lS : 875 (part ll). However lhe fo owang minimum tave
Ioad shsll be.consid€red.

Procass Building (Pump Op€ra$ng Ftoor I I tlter cattoryJ
@ratng srea : 5@ kq/m?
Mainlensnc€ d'ea 500 kgim,

l Seavice Platform
lsolaH Platform lfor valve op€ration ) 250 kgi m'?

250 kglm'z

1000 kg/m'z

3OO kg/m'z

300 kgr'm'z

1sO kg/m?

75 kgr'm?

75 kg/m'?

150 kgr'm'?

Reductlon in tve toad shatt be as per lS : 875 {part - 2) and lS: 1893
Monorail bad shalt b€ considered under live ioads . impaci factors for the design of strudure
supportng rlorrcl-ail hoist shall be as per lS : 875

2.ll Wind t€.d
Wind Joadon bsjldingr' strucfirres sha be comp{rted as per lS : 875 (part _ 3) . The paBnEters
lor calcolat,c|a of design wind speed as per tS : 975 (pari - 3) are as tortows _
Basic wind s?eed, Vb : 50 n/sec

Acoe6s Way

iii) HT Pmel room

v)

Ofioa Floo. on Fitter Gallery

qJrE*G
tff locz{ixis

vi) FLt rbof of Sultding (6cc.ssibte)

viD Ftit.baBuitding(inaccesltbt€)

viii) SloldroofBuitding(inaccessibte)

ix) Rooa€l* ot reservoir

Risk Coeffcbnt, kl

Tenain, Ht4t{, Structure size faclot,lo

Topography tactor, k3

Design whd Speed, Vz

Design wind Pressure, pz

1.0

To suit the height of the strudwe for
tenain category-3 and dass€ or as
appropriale.

1

VbXKJXK'XK3

0.6 X Vz'

Chief E_xe{lrtv€ offc€t
Guwahali Melropoliian Dsvelopllls{ Alfi odly
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The extomal ard
(Parr-3)

' rtr Selsmlc toad

Bulldtngs I

|r|lemal pessure c@flicient shall b€ as pgr &Slv€ clauses of tS : 87S

Earlhquake Load is considered as per lS : 1983 (paru) j 2002

> Seismic Zone : (v)

> Damping tor Concrele Struclure sha be considered as S%

t hporlance Factor: 1

> Response Reducton Factor: 3
Note : 1. In calculatjng, W1, lhe wejght of wa s and cotumns

shared half between lhe roo anO lottom supfns
be lumped anhe tevet roorol' any nooiipt;nriieam
analysjs of fteme for seismic'wil U" a"* *
respoose spectrum m€ihod.

2. C€lculaliofl of base shear and dislributjon of seisrnic fo.ce shail be done usiflgSfADO?Io.

3. S€ismic bad may be caldjated lor fiExjmum dead losd & appropriate anur{ of
live load io get woasl efecl on the strudure,

,' 1I{ LOAD COMBINAIIO S

beam junctio.ls. fhe
D-Pro sofiware and

lndividual members of the frdne sha b€ destgned tor the worst tlrlrbkEtjon of forces sudr asDendrng moment, ax6t force, shear force. to6bn etc resfiSi. trorn tre mog jJ
combinations of toads as sr€cified betow. permi*srtn srresses 6r &;;i d; ;;_hr"
snan_oe laken as per rele!€nt tS codes Wind and earthquake fofb€B siall not be consiclered to
acl simullaneously.

Loed combination for design purposes shall b€ the one that prDdlces maximum forces end
etrec1s from the fotlorvinq combinalion of loeds

a) D€€d Loed + Live Load

b) D€d Load + Live Load + Wind/ Seismtc Load
c) Dead Load + Wnd / Seismic Load

In case of struclures baaring monorajt toads, tive load shall include ,bnoratl loaos also Values
ol padral salety for Limit Stale Desrgn are consdered as per Tabte 18 of lS . 456_2000

OESIGN CRITERIA -CIVIL & FOUNDATION WORKS

, sAsts oF DESTG

) Eycepl for lrquid retarnrng slructur€s, Ljmit sl6te method oldesign, es per lS: 456-20{ru. shati
be adopted for lhe destgn ofconcrele struclures.

rr crqu d rera,1r1g skuctures shal be oesrgned as per tS . 33/0

PaEe E - ll
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ot

c)

o,

FtNtsrftE GRouNo LEVEL (FGL) AND Ftf{tSt{ED FLOOR LEVEL (FFL)
Theso [t/€h will be detennln€d during app.oyal of dosign.

sol Fan$w
Unil w€ight ol sortcons;de.ed In design rs j.8 T/m'{d})
sLDrnerg€d r./rit werghl of so mnsrderFd is 0 8 T/m. (sub)

DESIGI{ GROUITO WATER TABLE

Design G.omd $€ter level is considered with eferenc€ to extsttnq arou.o tevel as oer Reoon
on Sol Inv€stigation work ro be done by the conrracro, ro supore"mirr sucn i^,"--"j# g'r.ve"
in his doorneni in Section p(tl

BEARIIIG CAPACITY & TYPE OF FOUNDAIIOiIS
Nel sa€ be€ring c€pacity of soit Shall b€ considered as per Reporl on Soil Investigatjoo report.

Structures ji€ Clear Water Rese,vo,r with Suctjon sump, pump House, HT panel Roo.n. Raoro
Fiiter tkxrse, Ftocortalion lank, lnclined ptale senb" a bn .l""f i"r!! ,*i;d;; ;AC

:'gq P{* Studrres tk€ Co{ection We , parsha Fturne, Flash Mjxer, Ctarified Water\-nare( ufly Bacrfl€s*r W3lef SunE. Studge Sunp & Recyde pump House & Aoon&rywafi er€ tufiUed on Open tontatim js per ricommena"Oo" Irt 
"Oor. 

ir*niton"t 
"oil 

r.$n
1.." 

''"*.. 
h lk.tse b.",i.!g qacity of so,t up to 25% is altowabte, wfrcn th€ lo€d

STTqgt,-Ded, Lood { Live Load + Wnd/ Seismic roac governi th" r"r;;;-;;,!".Fercen6ge bss or contrdct area of ioolings wrth the soit for gmjs pressure is limited ta 30%

s)

f) DEFLEg'Tqfl

The defiddoo criteria shall conform to dause 23.2 of tS : 456-2000

covERTo R€tflFoRcEMENT (As per Table-16 of ts : 456.2000)
Clear co\r'er lo main reinforcernenl shall b€ as forows.

Footing3 ..td rdts
Earth Fa@

Others

Columns, Pedesbk
Eeams

Slabs

For modB€b exposuro

Liquid r€tainitE sbvdures

{a) Face in contract

($, Face alvay Irom

(c) Free face

with liquid

50 mm

30 mm

40 mm

30 mm

30 mm

:30mm
liquid but in contract with earth I 40 mm

:30mm
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SAFETY FACTORS FOR STASIUTY

Stability against Sltding : .t.5

Slability against Ovsrtumlng : 2.0

2.15 DESIGT{ CRITERIA - STRUCTUML STEEL WORKS
A) GENEML

Skrctrral steel rolled sections and plates shall conform to specdi€d g|ade "A" of lS : 2062. Allmaledals shall conform lo i,he specifcations as per the ltsl of standarjs oiven bellow _

ls

ls

ts

2261 lS :2062 Hot mlled sections and plates

Hex head bolls, screw and nul of produdjon.grade C

Hex head bolts, sffew and nlt of produclion8rade A & B

Tech Supply conditions ol lhreaded fast€ners

Specs for plain washers

Specs lor chequered pl€tes

Bofts, ftJls and wsshers shall confirm to the requirement of tS : gOO

Slop of roof truss sha be 1V : 3H

Roof covering snd side cladding for slrudurat steet shed ove, focoot€tion lank and indirEd
Oale setuers shall be provided with translucent she€ts.

Handrails - 1000 mm high wift 32 NB (M) [.i.S tr]bes as totrrdit, inkt-i€il and up.jght.
Toe,Plat€, {1O0 

,mm. 
X.5 mm-) sha be p(ovided fo, alt hand t3ifng, except tor staircase.

spadng ot upflghls sha be 1500 mm maximul|r.

Permissible Stlesses

Permissible stresses in slructurat membeG and bolts sha be ar specified in lS : g00.
Permissible stresses in welds shall be as per lS : 813

Permissible defi ections
The permissible vertical defleclions for struclural mehbers shall b€ as 6pecified beltow -

1363

1364

1367

2016

3502IS

c)

b)

L fepresents span of hember

Minimum Thickness

Page E - 13
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Sl. No. Description Allowable deflection

G der/ beam for supponrng dynamc u 500

2 Grating/ Chequered plares U 200 or 6 mm whichever is
less

3 Olher struclures/ Slructural components A6 per relevanl lS codes

st, No. D€scription Mlnlmum Thickness

1 Trusses, purlins, side gids and bracings 6 mra



Chequered plate 6 mm (over plane)

struciural componeots S@t!EG!!-iii
dequered plates) tr+ cil are diredly exposed lo
wead€r and In - accessible lo r

e) I}.ICREhS€ hI PERMTSSIBLE SIRESSES

lnctease ir1 penfiissible stresses for sleel memo€rs and conneclions shall be as pet relevant
clauses of
lS i 800

DESIGi€RFEAA

LT- i:* 9[xli ol trre Inrako shmre, Ra* Weler pump Hoi.jse, Waler Treatrn€dl p+a.(
\-ear Yttq t@s€lwi and Pump l-louse. gooslea gJrnping Slatiofis. hiit tog resefvc*s trd
servrce Ese{voffs sha{ b€ as per Terder DrawirEs. T}le Etevalion ot the pump Hoose buddf&
:y$:1ff1* * of suitabl€irEfiitedr;t desbn ano ora*nss and debiirE ;; o
:: F_Y49E9 Py lre tenderefs. TIE Terderer stla subrnir with his T;nder, rlle nrirte<r,"-"r
SfYatgq trje buildirE 9nd the Reservdr. Ho^/ever, the arciitectural Etevatjon nav have tooe rnoofies at me tme of approval by the Chiet Engineer, cuwahati Devetopment DeF€rtrnertror wn|ch no exhd d|3rqe vrill be Daij.

3.0

3.1

Design and constructjcn ot a R. C. C. Structures. brick masonry walts and Fourdatkn
snafl co,rnm ro the tatest edtorl of th€ fo owing lS Codes.

ts

ts

ts

IS

is

a) Loading StaMards

b) Ea.thquake Resistant Design

c) ReHorced and plain Concrele

d) Foundations

6I Liquid Retaining Slructures

g Strucli.iral Sleel

g)'Reinrorc€rnenl

Mild Steel

Ribbed Tor Steel

h) tvlasonry and Brickwork

Building Code of India

475

1893 & lS :4326

456

1 080, lS : 2950

2911 & lS : 2974

3370

800

456 & lS : 432

i786I lS: 1139

1905 & ISS:2212

^ - Qt+4 €rrn w L'f ,

ltrrob', r,J ct.a

ts

ts

IS

&
&
e
&
R

?!-"
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j) Deson & Construc{ion of pjle Foundalon

#fffiir#fs,:##iff[
lS :2911

3: In case of any change in Cut oft tevets, necessary adjuslment ih the 6afe working toad wi be
made- Pile Termination levets shalt be chosen carefu y. The +Efe, worknq toaj, ot $le Ddes
sh€ll be substanliated by Routine Load Tpst. Sub sorr i;vestigsiion ,fter j;ard o{ contracl b/
rne rende/er shatt b€ wilnessed by lhe Engrneer_in_Charge or hi$ authortzed Repres€nlative.
I ne r,|]e termtnat,on Levet shall be ltyed by tne successful brdders

These Piles-shall be dosigned for Seism,c Condition atso The lmportant taclor fo, Seismic
Analysil or SIruclure shall be 1.50 lhe TendeFr shat In!.ude In higLump Sum pr,ce lhe @sl
lof Load Tesl of al least working pile (Routjne Tesl) per 100 pilEs or pan thereoi. The testing

Pits, be Purp tlo(ls€
wnh deep Cadir-sitJ

that no fouMdtim oth€r

Such^piles_shell be bored Cast-in-situ R. C. C. pjtes tbidder to deslqn diameter, Lompressionreneon.d sh€ar ca_pacities of pile touMation) The desjgn, condn_*on end worxmanshio,orrnese ptbs shall fu y conform lo and setisfu the

iqie,'ii6f#ilid*f eid;r$,;ff ffrilr#iH#:fi'ni"d#:
:o:1:]l-!t?!""t Edition). The minimum area of Lonsitu,jr"a n*,Or""-""ii .r,"i-0" 

", *,uoo€r requrements and such requirements shatt be prov;oeo tor Ore turi ren$h 
"f 

pi1", i;,prres sutjecl to Upward Tensjon. re,nforcemed shaI be provided thtdughout ,r.,iirr,, ,J"d 
""dsuch reinforcemenl shalJ be oesigned on the basrs or !pwa.d toad trq;re supposed toLny

The.safe working loads ot the R. C. C. Casfin situ Uorea pies |mfu Oe mt as computed as
fj j::i!ll on. th9 ba:i: or sub.s.ir paramerers or rhe sire wilh a min,num ;;"i;;;i;b;,n1"{nuo.0*ssont an6 3l't (Up rrfl) apptieo there on o. lhat inOcatea rn rle ,orrowA -ticl

Chart showing pile capacitjes :

Av. Ground Level (more or tess)

Cd off level

Tennimtion depth

Leng'lh of pite

Pile diarneter (mm)

Cut off Levet R. L.

Sale Wo*ing Load (Tonns) under

Comprecsion

Safe Working Load (Tonns) under

Up lift

Pile Tennination depth below

Crrt otr levet (m)

'F.S. stands for Factor ol Safety
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should bo ss per codal Stipolalions. Th€ Terd€{er shall also irduded in his pric€ the c6l oi
installa&h otone- R. C. C. csst-is-Situ, Eored Non working pr'le having sams Sfudural &teils
as of Wd(ltd Pile erd Pull out Tesl of th€ ssme as per Cod€l Slipuhtions.

3.4 lf during hft{d dl€ load testing at site, the s€fe load bearing c€psdty is found to be rnore than
whal has bee$ tabulaled in the table under "chart showing pile capacities", the safe load as
furnished by lhe department in lhe trable shall be followed for which no exlra claim will be
eolerltined- In case, the safe load bearing c€pacity during load testing of piles of site is found
lo be less that what has b€en provided in the tade tumished by the departmenl, th€ lesser
value shall ta followed, in lhis case also, no extra claim be entertained .

3.5 Whil€ destn the Foundation of different studurcs, lhe Tenderer may use the Soil
Investigaliofl results provided in lhe Tender.

The successful Tenderer shall have lo undertake fresh investigation of soil ai 3 {three)
locations at €6ch srte of construction as approved by lh€ Department at his own clst for design
ol the FourHion properly and lor detailing the piles in corfomity with the Soil Test Reporl. In
no case, extra daim over lhe Quotdd price as accepted by the Deparlrnent, tvill be efll€riain€d.

In the e\€nl of variation in soil Data between NIT Bore Hole Logs and those obtained by ihe
Contaaclo( drring ex€ojtion, lhe more ConseNative Values obtairEd trom the tl|o sets of
Reports M be a@ed for design prorata additional dsim over tle Quoted Price slEll be
clnskt€tld hcase the SE is convinced and allows additioml or increased dia of piles h t|e
event dsoil bdr€ found urdavourable 10 wtEt had been in th€ NtT Bqe Hole Log.

DESIGN PINAT€TERS

Loadings

A) Cl€..lYai€rR6ervoirs

A pa{ft is proposed to b€ construcled on the roof of f|e Reservoir at main reservcir of
\t?P ard reservoir at BPS-ll acd ll. The roof is to be designed for a live load of 50O
lq/!i2 afld the superimposed Load of saturated earth of 450 mm. depth No. relkf shal
be alldv€d due to lhis Ssperimposed Load of satJrated earth while computing th€
Udm 6n the reservoir.

B) i) Live Load on Roof

4.

4.1

ia) Live load on pump house Floor

iii) Lire load on Control Room Ftoor

Weighl of each Emply Pump (approx.)

Vleight of eacit Motor (approx.)

Weight of zt00 mm dia Stuice Valve (approx.)

Wdighl of 300 mm diamete. Stuice Vatve (approx_) 5OO Kg.

Woi{itt of 300 mm djameter P. D. V. (approx.)

Losd due to Eleclric Panel(approx.)

\ rdghl of400 mm dia pipe {approx.)
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150 Kg./Sq.m.

500 Kg./Sq.m.

300 Kg/Sq.m.

2000 Kg.

2000 Kg.

900 Kg.

300 Kg.

1200 Kg. / Sq.m.

300 Kg./m

N.B. L@ding details given herein above arB tentative and subject to verjtication during fnal
executibn..No extra cost will be paid to the Cont€cto. on account of variation wit-hin +-
30 % limit.
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