
ffiffi
sewers, storm drains or other bu.ied strudures. The contractof.lball advice t|rc deparflEnl madvance when charges are lo be sel off.

Aller blasting , the contracior shall tr|oroughty s€al the excsr€tld tignch/pit, .emove att tooseand shattered .ock or other toose materiats ;nd ma*e ttrc exc{vgtiifi iA! ietr" p,"**i"g
with turther $!*. The conlracror shal not be enrdta r" "".pii"lii"" 

j.i ,"_""j .r r.*. *shaflered rock or orher toose marerjats resutiins rr.o. t J.i *g;r"i ;i in! 
""ca*rionbeyond the required tirnits.

Rock requidng brasring of chrslerhng shafi €xcrude arr rocks s.,qh a!.sofi rock. sma, bourderswlrcn can be removed eilher wrlh pr.kaxe or crow bars, and shall epplv to on v rocks wndrcrnmr be removed by any of lhese medns. In cjse of d.fte.ences in io,nior rie Oxrsion ol
rnF Fngrneer shaltbe ltnalard binoing on the coatactor.

11. CONIRACTOR'SRESpONStatL|Ty
'lhc conlra.tor shart bc rpsoons,bte ror the adequaG pumping , drarnage ano ba,tn9 o(n,,€€-
trom the Flcavation. In case of fa ture to make sucn provisrons:or anri other prov srofts which
may resun in unsuitable sutgrade conditions. th€ contractor shb replace an; reoair the sutf
grade as direckd to lhe saiisfaclion oflhe Engineer, at his own c!s1e;d responsidtily.

Should lh€ confaclor setect !o use a gravel sub_grade to facr.ljtate ow of water to pqmps or
otner points of disposat, such gravel sub-grade shall nor be rneajurei or oaid for as extra rcm.

12. WORKS |I{CLUDED t EXCAVATiOII

fte following woAs aq per specjfications are atso included in €xcavation and fle t€.m
Ercavaton sn6 crnslrue lo mean all su€h ofviofk_ The quoled,falldssflcrjd include f€ sfie

l- Provision of side space or additional space in the FenCHpif for wo*ing and/tr
accomnEdating sheathing, shoring, b€ndinq, etc

2. Suppty, installation and removat afler the wort, a sheathing, shoring and brac,r€
requ,red lo project the excavation lr4rere required or (here sddr work as recormEnoeo
by th€ Engineer.

3 Prolectionofelcavations.

4. Providing adequate safety measures.

5- Additionalwork in conneclion wilh overtEad wires and ooles.

6. Excavalion for socket hollows.

7. Change of trench localion.

8. Additionalwork an conducting btasting operations as required, ih case the exc€€tion is in
tock.

L supplying and tixing of sight .aits and boning rods in the trEnch to facitrtate measurement
ofwork.

13. DISPOSALOF SURPLUS EXCAVATED MATERI.AL
The excavaled material which is in sulplus to the requirements after backfi ing shall be
r-emoved and spread places shown by the Engineer, with all lead and tjft from the site of work,

tch no exlra payment shall be made. No surplus or excess material shatl be disposed in

PaSeE-7
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S# F:[ l,iJ'bfi;ri code or prddice {or concrere structures ror storase or riquids.
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2.0

a strearn i disret or in any place where the pre-cortstruciion surfa'e stell be ditptY-Y$j
;;.t#n;A;; *t i'n any place *t'ere tfre pre-conslruclion su+a@ drainage rnay-nave

" 
-J 

fr^*a "nn-;t 
*ritten permis*r o( t.re LrEineer ' caniag€ for l€ad beyood 1 3 KM

will, kr.|E*i,ib€ pald by he employ€r'

TECH CAL SPECIFICATION

CODESAI$OESIGN AIDS

ls
IS

SP

IS

16- 1980

zJt4 - 1592

Code of Praclice for Design loads (other lhan Earthquake) for

Btrilding & structures (Part 1 to 5)

Criteria for Earthquake Resistani Design of Stru''tures

criteria for Earlhquake Resistant Desigfl of Sbuctures

National Auilding tua (NBC) ol India

Code of practke {or plan & Reir,forced Coic'ele

Design aids for Reinforced concrete to lS | 456

Code of p;aciice for design and construclon of ralt

foundations
(Parl llD

code of praclice for general construction of €fi {oundations

Code of prac{ice for gene.ai construction in steel

PageE-8
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All desigfl will be based on BIS or equivalent other intema{ional slandards and codes (lalest

|.."i"tnif- **' amendments, if any, as on dale Apart from these codes' specific d€slgn

ouidelin€s hid in this documents shallbe followed'

2.1 General

lS : 87t1S87

lS : 19€3 (Part i) 2002-

lS:19€6*1984

SP: 7-ls:!

St€el Stri.fitr€s
lS : 800 - 1s81

All nrasdry u/prks shall be as follows :

> 230qm t;* Brici l4asonry using last dass brick work in C.M- 1:6 for Cw Pump tpuse &

|-fr it;rr*t roo., napid 6raviti Filter house, Dirty Backwash Recycle Pump lpuse &

Chen$cal house-

> 115mm lhk Brick Masonry using 1d class brick work in C M. 1:6 for Parlilion Walls &

Parapet Watls of pump house &-l'ff Panel room, Dirty Backwash RecycJe Pump house &

Concrt|6 gri.clures

lS :456-an0

ls : 2950 - 1981

CheFical house-

,at'
I

{!
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Dsad lord

Dead losd shall indude the weight ol atl strudirral ard architedJ€t componenis and.^otheJ

;;;-t;ilp;#. unil weight ol va'ious mateoals shall be in ac'Ddance wth ls:87s

(Part-l)

2.10 Live load/ lmposed loads

Live loads shall be in general as Per lS : 875 (Pari lt) - However the followlng minimum lNe

load shall be €onsidered.
i) P.ocqss Building (Pump Operating Floor & Filtercallery)

500 kq/m'zOperating area;F;;il;", : sooka/m'?

ri) Sorvice Pladorm'' ii;il il;#iror vdrve operaiion ) : 250 hs/'n)

Access Way ' : 250 kg/m'

(
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2.11

Fend Floor : '1000 kg/m'?

iv) Ofie Floor on Fitter Gallery : 300 kglmz

v) St*b..€
i{bceims : 3Oo kg/m?

vi) Flat rcof of Building (accessible) 150 kg/m

viO Rat ll|of Euilding (inaccessible) : 75 kg/m'z

viD Sioped roof Building (inaccessible) : 75 kg/m'?

ix) Eootslab of res€rvoir : 150 kg/m'?

Reduclion in lv€ lo3d shallbe as per IS :875 (Parl - 2) and lS: 1893

Monorail load shall be considefed under live lo3ds lmpacl factors for lhe desrgn ot slruc{ure

supportjr€ monorail hoist shall be as per lS : 875

I'vind lord
Wind loed ori buihina/ structrres shatlbe computed as per lS : 875 (Pa4 - 3J the pararnelers

lor calcdalioo d des-bn wind speed as p€r lS 875 (Part - 3) are as follows -
Basic wind speed, Vb- : 50 m/sec

iii) +{T Fan€l room

Risk Cosfficient, kj

Ten?in, Heigl{, Structure size facior, k2

1.0

To suit the height of lhe sinrdure for

terain category-3 and class€ or as

appropnate.

1

vbxkrxk,xk3
.

0.6 X Vz'

Topography factor, k3

Design Wnd Speed, V!

Design wind Pressure, P.

'--- -lof\ 
C fie't'e, rrive offc€r| ! " Guwahati Melropollan Deve opnrqt tu$odiv
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C€monl

Ordinary Podand Cemenl -33 grads 15269 shallb€ us€d-

Plaln C6mer{ Concrete

The mud mau base lean concrete except IJGR, sump, pump'house & inlake slructure shallbe
as foliows -

chief Exeflni\€ Offcer

Gu,rlhati l,lelropolitan Dev€lopmat Adr.rily

Reinforcem€nt bars

ReinforcefiEnt bers shalt be of high yield strenglh (Fe415) bals eonforming to 15:17861S5'

LOADS A O FORCES

General

Britldinos and slructures shall be design€d lor the most crilicdl cdahbination of d€ad kuds

superi;posed loads, equipment loads, c.ane loads, wind loads geisnic loads etc

Desiqn loads and combinalions shall comply wth the requirenients of {5:875 (Part 1- lo %) Th€

lotb;ing typ€s ol loads shatl be considered in geneml lor andysiS and desgn ol snu<anes

and foundalions

> Dead Load
> Live Load/ lmposed loads including monorail load

> Seismic load

Pa€cE-9

qa

{ifi
6'*;t",.y

)rf l:r.1,\'c t,l!,,

Elemenis Thickness (min) Grade

L,nder base slab of Waler Retaining
Structurcs & Fooling of Non- Water Retaaning

Structures
1:3:6

All l\lasonry wall Foundations t50 1i3:6

Damp prool course at plinth level of masonry
40 1:2:4
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'nrernut 
pressur€ c.F€fi,cienr shatt be as clauses of lS : 875

beam junctiom- Th€

ioo of forces sudr as
froq the most critii:al

. Selsmic load

Bulldings:

Earlhquake Load js comidered as per tS : 1983 (part_l):2002.

> Seismic Zone : (v)

> Damping for Concrete Structure sha be considercd as S%

> hportance Fac1or: 1

> Response Reduction Faclor: 3
Nol€:1. ln calculating, W1,lhe weisht ofwalts and mtumns id r

shared half belween lhe top and botlom supports :
be lumped at the level roo{ or any floor/ plinth beam
analysis of frarne for sr,smic wrll be done
response spectrum.nethod.

Calculalbo of base shear and distributioo
SIADO-pro.

3. Seismic load may be c€lcutated for majmum derd lo€d & apprcpriate ans.rlt of
Iive load to g€t wo.st ef{ect on the structure.

ot sehmic force shall be done using

LOAD COMANATIONS

mmbinataons of loads as. specmed below_ permissible stresses lfierent load comundiTrs
Shall not be considered toshall be taken as per retev-ant lS codes. Wind and ea.thquake

act simultaneously.

:-oed combinatDn lor desgn purposes shal be the on€
eflects from lhe lollowing combin€tion ofloac,s.

Indivrdual members of the frame sha be designed for tl€ worst
bendrng mornenl, ax€l force, shear force, toGion elc res

PageE-ll
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that plodudes maximum forces and

. Chiei Executi!€ Oftcrr
Gurahali t\4otopolilan Oevelopnrenl Adtrcdly

a) Dead Load + Live Load

b) Dead Load + Live Load + Wind/ Seismic Load

c) Dead Load + Wind / Seismic Load

ln case of slruclures bgaring monorail loads, live load shall include r,icrDrail loads also. Values
of partial safely for Limit State Design are considered as per Table 1{i ot lS : 456-2000

. 14 DESIGN CRITERIA-CIUL A FOUNDATION WORKS

, BASIS OF DESIGN

r) Except for liquid retaining structures, Limit slate method of design, aS per lS: 456-2000, shall
be adopted for the design of concrele struclures.

,r Erqurd relatntng struclures shaltbe designed as per lS : 3370..-\

r i?{r-"-
"i/.t'" ' '' ,r,,'

rr (. r+ ra&..(ir,,t.i 
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c)

b)

d)

F IST€D GROT'ND LEVEL (FGL) AND RIITSHED FLOOR LEVEL (FFL)

Thes€ bve{s will b€ delermjned during app.oval of design.

sol tt€xstw
Unil weight of soii considered in design is 1.8 T/m3 {dry).
Submerged unit weighl of soil considered is 0.8 T/m'(sub)

DESIGII GROUXD WATER TABLE

Design Ground water level is considered with reference 10 existing ground level as ps Report
on Soil Investiqation work to be done by the Cont|acior lo supplement such inlonnatiofl given
in this ddffnent in Section P(t).

BEARIIIG C;qPACITY & TYPE OF FOUI{DATIOiIS

Nel safe;bearing capacity of soil shall b€ considered as per Reporl on Soit Investigation report.

Structwes like ClearWaler Rese,voir wilh Suction sump, Pump House, HT PanelRoo{n, Rapid
Filter llo6e. Fbcorbtion tank, Inclined Plate Settters & Chemical House are lounded on BCIC

Ligtdly loaded Structures lke Colleclion Well, Pa6hall Fturne, Ftash Mixer, Clarifi€d Warer
Chamd, Dity Back*esh Wster Sunp, Sludge Sunp & Recycte pump Hous€ & Eoun&ry
Wa are furiH oo Open foundatim as per recornmerdalions of above meniion€d sail report.

|ncre6e h Nd Safe beariog capacity of soil Up to 25% is attowabte, $trcn the toad
corntinatm Dead Load + Live Load + Wind/ Seismic Load gov€ms the foundation design
Percentage loss ot contracl area of footings wi$r the soil for gross pressure is {imited tc 30%.

OEFLEGTT€T

The dettsdioo cliteria shatt conform to dause 23.2 of tS : 456-2000

COVER iO REnIFORCEMENT (As p€r Tabte-16 ot tS : 45F2000)

Clear cor€r 10 rnain reinforcement shall be as fo olrs.
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Footings and rafts

Earth Face

Others

Colum.6l Ped€st ls

Beams

Slabs

For modeiate €xposure

Liquid retainieg slrudu.es

(a) Face in conlract

(b) Face away from

(c) Free face

50 mm

30 mm

40 mm

30 mm

30 mm

r
Y

with liquid : 30 mm

liquid but in contract with earth : 40 mm

i 30 mm

iit: t, t

{1
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h) SAFETY FACTORS FOR STABILITY

Slabilily againsl Stiding : 1.5

Slability against Overluming : 2.0

DESIGN CRITERIA _ STRUCTURAL STEEL WORKS

GENERAL

s{rucrLrrl steet ro ed sry rrors and ptales shat' Lontorm lo specdred gEoe "A- o, ts 2062 Al
malerals \hallconform ro the specdc€tions as per lhe tisl ol standard-s gjven be, ow _

a)

4

IS

IS

IS

ts

ls

ls

2261 lS :2062 Hot rolt€d seclions and ptates

1363

1364

1367

2416

3502

Hex head bolls, screw and nut ofprodudion grade C

Hex head bolls, screw and nut of produdion:$?de A & B

Tech Supply conditions oflhreaded fastgneA

Specs for plain washers

Specs for chequered plates

Bolts, nuls and washers shaltconlirm to lhe requirement ot lS : 800

Slop of roof truss shall be 1V:3H
Roof covering and side cladding for structural steel sh€d over{Ocr{ ation lank and itdined
plate setllers shall be provided with transtucent sheels.

Handraiis 1OOO mm high with 32 NB (M) M.S tubes as top-rait, f,*j-rEitand updght.

Toe Ptale (100 mm X 5 mm ) shatt be provided to. att hand rait4S, excepl for staircase.
Spacing of uprights shallbe 1500 mm maximum.

Permissible Stresses

Pemissible stresses in slruclural memb€rs and bolts shall be as soeciiled in IS:80O.
Permrssible stresses in welds shatt be as rrer tS:813

Permissible defl ections
The pemissible verlical dellecljons for structural members shall b€ as soecified be ow -

L represents span of member

Minimum Thickness

Page E - l3
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Sl. No. Description Allowable deflection
Grider/ beam lof supportrng dynamic
equipmenu hoist u500

2 Graling/ Chequered plales U 200 or 6 mm whichever is

3 Olher slruclures/ Siruclural components As per relevant lS codes

Sl. No. Description Minimum Thickness

1 Trusses, purlins, side girts and bracings 6mm

5ry/u1ro,, S,1r1a.ix'trcn l'\ 1trr/'r"r'



Sl. No Desc.lptloi Minimum Thlckness

2 Column, Beams

3 Guss€ts 8mm

4 Stiffeners 8mm
5 Base Plales 16 mm

6 Chequered plate 6 mm (over plane)

7 Grating 3mm

I
Slructural cofi'tponenls (except giatings and
cfiequered plates)nhich are direclly exposed lo
wealherand in - accessible to reDainlinq

8mm

e) rNcREAst alt pERtfisstBLE STRESSES

oEsGt{4*tf€RlA
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3.0

3.1

lncrea:*lin permissible stresses for steet memb€rs and conneciions sha| be as per retevant il
clauses ol
ls :8od il

It€ b€lic fa!,od d Ale Intake studlr€, P€w Water Purnp House, Water Treatner{ Plani-
Clear l4#€( R€.€rKir and Pump Uouse. Boosler pumping Stations, hill top resenoirs a)d
s€rv(€ l€s€akirs 6l|all b€ as p€r Terdef Drawjngs. The Elevalion of tfle purrp House buikJirE
and the Re.r*lr* slEtl b€ of suitab{e Arciiteclurat design and Drawings and detaitir€ ha'/€ to

by ttle eMerers. Ttle Terderer sha su6rnit with his T;nder, the Arcltiedu.'al
lhe building and the Reservdr. Hol iever, the arc-hilectuEl Elevation mav hav€ 10
al the tirne of approval by the Chief fngine€r. cuwahati D€vetopmenl DeparrJrrnl

for whidr no enra c*Erge witt be paid.

Design and construclicn ofall R. C. C. Struclures, brick masonry wals and Foondalbn
strail confom to the latest edition of the fo owing lS Codes.

ts

IS

IS

IS

IS

IS

ts

a) Loading Standards

b) Earthquake Resistant Desigo

c) Rehforced and Plain Concrete

d) Foundatr:ons

e) Liquid Retaining Structures

q Shrctlral Steel

gl Reinforcement

Mild Steel

Ribbed Tor Steel

h) Masonry and Brickwork

475

1893 & lS:4326

456

1080, lS : 2950

291 1 &15.2974

3370

800

lS :456 & lS:432

lS: 1786 & lS: 1139

lS : 1905 & ISS: 2212

. Chiei Ex€culive offc€r
..! O n GLrwaha! Melropolilan D€v€iopmefllAutErity
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lS :2911

The d€r water reservoir inctudjng inlet conhl c*Emb€r and Oygrf,ow pits. Ihe pJnE ltous€.lurorng |ne Pump Suc{on Sump and L,nJoaoing Bay shatt be dssigned w|lh Oeep Cai+n_r*.;Rcc_bored Pile Direct Mud Ci.aLb on foundation. lt is to be not$d that no toundaUm odle,
than Pile Foundalion will be accepled.

Such piles sharl b€ bored Ca.r rn-srtu R. C. C. pites (biddcr lo deslon d,ametFr . on ores$on
lensron 8 shear ca_pl.ities ot prte tounddr;on) The des gn constrLl;ion a"; ;",.;r;rhi; i;.
Inese pdes shatt futty (rnform to a1d salis5, Ihe codat requ rements of tS 291 I rlatest Ld ionr
Uoncrele lo be u1ed in P;lec shalr b€ of V-20 Grade havrrq a Cement cortprr 1ot tess rha;,
400^kg/m3. Rernlorcemenl in pires sha be in contorm.ly wllh the requrrerrenls Lo1|airFd rrlS29ll (Lalest fdrtion) Ihe mrnimum area of tongilu;rnal Reinfo.cemenls shr,t beasper
Codal requircments and sLch requi,emerrs .hal be p,ovided for the fr'lrl l€notn of Dile5. ior
prles sJbjecl lo Upward lensjon. reinforceme'rr shj be p,ovrded throuohour t;, Jh t;nqth ano
sL' h reinlor@ment sMll be ocsrgned on the basis ol upwa,o load they;re sLppo,ed O Ln.
lhe safe woding loads of the R. C. C- Casfin-situ Oored pites inorild be thar as corrlputed as
per lS 2911 on tt'e basj, of Sub-sort.parameters oi rhe Srlc witn a rtinimum Faclo, ; $fetyr5 (comgession) and 3 (1 {Up tin) apphed lhere on or thal Indjcated i1 thc fo oang rabie,

Chart showing pite capacities :

Av. Ground Levet (more or less)

ud oR tevel

. Tennination depth

Lengtn of pile

Pile diameter (rnm)

Cut off Level R. L.

Sale Working Load (Tonns) under

Compression

Safe Workilrg Load (Tonns) under

Up lifl

Pile Terminaton depth below

Cutofflevel(m)

'F.S. stands tor Factor of Safety

In case of any change in Cut off levels, necessary adjustmenl iil lhi safe working load witl be
macle. Pale Temination levels shall be chosen carefully. The aafo, ivorking toad of th€ pites
shall be substantriated by Routine Load Test. Sub-soil invesligaiiitnjtiter award of contfacl b,
ihe Tenderer shall be witnessed by lhe EngineeFin-Charge or hiF autho.ized Representaiive.
The Pile Termination Levelshall be fixed bythe successful bidderc.

These Piles shall be designed for Sejsmic Condition also. The imp.orlant factor for Seismic
Analysis of Siruclure shall be 1.50. The Tenderer shall include in hjg Lump Sum price the cost
lor Load Test of at leasl work'ng pile (Routine lesl) per 100 pites or part thereof. The tes{ing

Page E - 15
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B) i) Li!€ Load on Roof

ii) Llve load oo p0mp house Ftoor

iii) Lire lcad on Control Room Fjoor

Weighl of eacfr Empiy pump (approx.)

W€ight of each t\,1otor (approx.)

Weigfrt of 400 mm dia S,uice Vatve (approx.)

Weightof300 mm diameler Sluice Vatve (approx.) SO0 Kg.

Weighl of 300 mm diameter p. D. V. (approx.)

Load dre to Eteclric panel(approx.)

Weight of 400 mm dia pip€ (approx.)

150 Kg./Sq.m.

500 Kg./Sq.m.

300 Kg/Sq.m.

2000 Kg.

2000 Kg.

900 Kg.

should b€ as per codal Stipulations. The Tenderer shall atso induded in his price the cost of
installaton ofooe R. C. C. cast-is-Silu, Bored Non l$fking pile having sarne Shrrrural Details
as ol worki|l(i Pile and Pult out Test ot the s€rne as p€r Ciat Stipularions.

ll during *iitid pile load tesling at site, lhe safe load bearing c€pacity is lound to be morc than
what has been tabulated in the tabte under "charl showjng pite capacities", the safe load as
furnished by the deparlment in lhe table sha b€ folloGd for wiich no e(ra claim will be
enlertrined. In case, the sate toao bearing capdcity dunng to.jd testing of p, es of s te is found
lo 0e less thal whal has been polided in the tabte t,rmish€d bv the depdnnen!. the hssc,
vdlue shall be lol owed. tr lhrs c€se atso no enrd ctarm be ente4alned

While design the Foundalion of diiferent structures, the Tenderer may use the Soil
Invesliqatio{r .esulls provided in the Tender.

The successful Tenderer shall have to undertake fresh investigation of soit at 3 (three)
localjons at eadr site ofconslruclion as appmved by lhe Ltepartment at his own cost for design
oflhe Found4ion pfopedy and lor detaitjng lhe pite; in conformity wilh the Soii Test Reporl.jn
no case, ed.e c.laim over the Quoted price as accepted by the Depadment, lvi be entertained.

h lhe even( of vananoq in so t Dala beh,v€en NIT Bore Hole I ogs and rnocF ootained by rhe
Cont€cto( durirE execution, the rnore Conservative Vatles obtained from the two sets of
Reports sMlbe adopted for design prorata additionat daim over the euoied price sh3lt be
consid€{ed in {as€ the SE is convinced and a o{is additional or increased dia of pites in t}r€
event of s4il being tound unfavolrable 10 trtEt had b€en io tne NtT Bore Hole Loo.

D€SIGR P.ANAreTERS

Loadiogs

A) Clei.WaterReservoirs

A pa.k is proposed to be construcled on the aoof of llle Reservoir at main reseryotr of
WTP and reservok al BPS-ll and . Tt€ roof is to be designed fo. a tive to3d of SOO
kgn/tz and the superimposed Load oi saturated earth of 45dmm. depth No. reti€f shatl
t'€.alhwed due to lhis Superimposed Load of s?trrated earth whlte computing th€
Uolin oo the reseNok

(.

300 Kg.

1200 Kg. /Sq.m.

300 Kg./m

N B Loadng deldils given herein abo\e are tentative and subje.t lo velifi.3lion during fina,
ex€cr"nron No extra cost wil be paid to lhe Cont,aclor on act.ou1r of va,i-lion wlGrn r -

Chi€f EJ@qniv€ officer
Guwahali Meimpolilai DevelopnEnl Autrorirry
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4.2

y_"j}"", l"rd d€td tor pumps and motors a.e indusivo ol impart taclor suLisr roconimation of the pump Man uractLrer dJring finatde.td. i1,;;i-,;;;; r"#d;hrrj
be. ioduded in the tump sum offer by the 

.renoerer 
and no adct,lional claim w beentertrined in futur€ dLe to variation i;bad d€ts, il any.

IflT1 "_r9 
j: 19 

* *(igned ror rhe worsr toad;ng conditions rha. rhe loor wi b€suDjecGd oue lo lhe Faurprenl to be housed and m"V Uu prr ,ny,vvf."i" on f", f*,rhe floor stab shoutd be so desjgned as to withstand such ldaas.

ll-"^j-Tl. .:of:l'g 14 s. 
1u-spenders / cabrF kays are ro he des.sned ro, a.oncenrrared.. stat,c toad ot 200 K9. al any point. The Cable lrenchei mereverprovn.o sna/r be abso,r,tFly lrFe from any obstruction so as to altow the Cdblps lo b€

owuereo rn rn€ trenct-es lom top ontv during laying. The space inside dnl beam aad

Live load in 8atlery Room operator,s Room and Stofe 5OO Kg./Sq.m.

Load of M. S. Chequered ptales ,50d 
Kg./Sq.m.

For trench covers over openihg in Ftoor 5OQ Kg./Sq m.

Loading from 5.00 M. T_ Hand As per Crane

Operated (H.O_T-) Overhead Crane Manufacfureis

Speciftc€tions

The Unloadi@ Bay ic lo be designed for 18 M. T_ full truck load.

While designing tll€ side wals of te Ct€ar Water Reservoir and oumD house a
s'rrc*targ€ of 5OO Kg /Sq.m. is to be taken nlo consideration_

The lerderer has to design in such a way th3t rhe pqnigsibte timit o{ vibralions of
Xolodynamic fquipmenb sha be within the timit as so€+ifu in tsr1t 724_ t Ss
The R P.[,1. of pump Molor set may be 250 R. p M. Sync. subjecl lo coofrrrnaton
award of e{uioment contraci

N.,8. For caiculating earth pressure on the walls of Reservolr / pump house, the worth
va ue arnong co€mcjenl ot acltve earth pressure (Ka) and tha( of Earlh p-essure al
rest (Ko) is to be considered. Standard backftlt matenats u/ith conservatrve ;oildata are
to be considered. No extra ciaims are to be entertajned id this regard.

Level and Othef Salient Information {successtut bidd€rsto sp€cify)

A. Levels in Me{ers

I Difference In Herght / Cts616n6q

C. Minimum Lenglh, Stopes etc.

Olt ofthe abo\€ list, lhe figures ma.i(ed with.Asterickd are mandatory requirements
whereas the others arF sugqestive only.

Levels in Meter6 (to be fixed by successtut bidders)

sl
No.

1.'

2.

Description

Finished g.ound level

Clear Water ReseNoir Floor Level

. ChltE\eqtive oft.{
Guwahali Melrcpolilan DeveloprEntAutho{E
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3. ' Clear water Sl0mp Level (Flat Porton)

1.' MinimumWater Levelin Sump

5. MaximulnTopWater Levelin Clear

6.

7.

8.

L

10. Top of C6ne Railover C.ane cirder

11 Un.oEding Platiorm Lcvel

B. Difference in Height SWD and H€ad Room in Suilding and Siructure

{S|ec€stful bidder ro sp€cify)

1- Side Water Depth (SvlD) in dear

. llater Reservoir

2. Frc€ Board in Cleaa Water Reservoir /

Clear Water Sump

Water Reservoir

^loior 
Floor Level

Catwalk/ lnspeclion Gallery Level

Top of Concrete level for

ClearWaler Reservoir

Bottom of H. T- O. Crane Hook

soffit ol Slab / Bearn

I

(

(_

7j
?l
--

ii
?;
(-
t4

if,
;tg
)r
L.:

G
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E
E
o
u
q
E
d
B
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C. Mir*rium Length, Slop€, Clearance etc.

1- Minjmum Length along dkection of

Flow near pump sump (slope portion)

2. Maximum slope from clearwater

Reservoir lo Sump

3- Mjnimum tength ofihe flat Sump

Along the direction of flow

4-3 SpecialNoteson Horizonlal Centritugal in Horizontat Execution pump Foundation Design

4.3.1 Foundatidl sFtem for suppo.t of Rotary machines such as Horizontat pumps shal{ stdclly
comply vritr ttle requirements of Code tS2974 (Pari,lv)-1979. The Rolary Machine supporl
syslem reluire careful s[rdy ol the foundalion system wilh due consideration of vjbr"tion
cha.aclefdics. For satisfaclory design and conslruclion, lhe following precauljons need be
takenw h ca.€fuldynamic analysis ot machine foundation and its supporting struclures:

i. TI|e natulalfrequency of the Foondation System sha be analyzed and the mass ofthe
Foundation Syslem shall be considembty larger than the mass of the whote machine_

ii- Dynarnic Analysis due to insuflici€nt clearance between impeller and causng ol
Plmps should be checked and frequency out oflhis type of vibration need to be rnade
as per relevant lS Code.

Page E- 18
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iij. Dynamic Response check of the block foundation rnay be canied out as per rcbvant
lS Code

iv. Permissible amplitude of Vibratjon of disptac€rnent ag pE tS Code 2974 (rl'.,N),
c,ause s.4 page No. is to be cahutaled anl the desis,l il {! *eck"d *_rd]rlgy_

v_ Pemissible slresses in Soil/ Concrete be suitably as per lS Code

vi. Natural frequency ofFoundatjon System sh€fl be such as willavoid resonance wllh [,le
Operating Speed of the Machine. The natura{ frequency of the foundaiion sysrem
sholld not be within +20% ofthe operatinq ofthe ma;hin6.

vii. The foundaiion system shafl be so dimensioned that the reslltant force due 10 rnass ot
the machine and mass of lhe Foundation passes throlih the Centre o{ gravity oi the
base area of the Foundalion.

- :2 The Tenderer is requirement to submit a "Technical Wnra.up" wtth retevant deLits of
Foundalion Syst€m along with the paril oi this Tender. This wAUld,hetp lhe Deparimc{t to ix
up th€ accepted Paramelric Norms of he foundation Syslem fliat *guid fina|y be adoded in
the design and construclion of the Bdilding and Structures after dq6rd of the co;fact.

ARMNGEMENT OF ROOF TRE{TMENT: EARTH FILL VETI1ILAIING SYSTEM

li is proposed drat the Clear Water Reservcirs top at lhe puopinb st?lions sha have minimum
450 mm thick compacted earth fll as shown in the Tender Scherfu tiBwing.

The provision for s€turated earth toad on lhe roof slab sha be cbr}iirered in the desiirfl o{ root
slab ol lhe Clear Water reservoir by the Tenderer. The actual earth 6{ wo.i is also i;*ft ir,
the S.op€ of this Tendcr

The R. C. C. Roof Slab of lhe Clear Water Rese.voar sha be protected with water Foofng
tfeatment as p€r direc{on of the Engirlee..

DESIGN DRAWING AitD OTHER INFORMATION TO FE SUBMTTED 8Y THEco TRACTOR (SUCCESSFUL TENDERER)

On lhe award ot lhe Cont'€ct, Contraclor shatl submit to the Enoineer. Guv/ahati MFtr@ditan
Developmenl Adhority detailed design and drawirEs of difierern #uitu.es phase wise k€€drE
pacP wilh the work programFr€.

It called upon, the Codractor shall atso submit relevant books
been referred to or used in the design. Such books and olher
Contraclor when done with. Secrecy in regard lo details of desi
equipmenls etc. shallnol be considered bylhe Coflt.actor in the
fumishing the requirement delails asked for by the Engineer.
subject to modmcations at no extra cost, if found necessary modincations shall not

nd necessary shall b€
Drawings.

Chi€i E!e,:!'ilve ms
Guwahali Melropolilan Dmlopn€r,l Ardb.ily

5'

other refercnces whi* have
will be returred to the

, materirals and
of Trade Secret" for not
n and drawings *|all b€

vatiate the contract. Similady, any addjtional new drawings
submitted by the Contractor and the drawings shallform part of

Notwithslanding what has been stated atrcve the Cont|actor shqf be responsrbte fo. lhe
correctness and soundness of the design and ifany provi$ons ile fdlnd inadequate or fuulty
necessary modification will have to be caried out at any stage u$to dle expiry of the guarantee
period

The Conlractor will not be permitted lo commence the Actual;Wo* at site unless detailed
deegn and work'ng drawings are approved by the Engine€r. foqr copies of the approved
design and six copies of lhe approved drawings are to be furnrqhed by the Conlraclor fi(€ of
cost for use by the Employer during execution of the wod( Ahy additionat coples of same
drawjngs, if requi.ed, should also be submitled by the Contractor tde of cosl at the reqoesl of
the Employer.
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1.o* p{ogGmme in Netv/od Diagram using CPM lechnique is requi€d trc be

l Sre suc.essful tenderer wihin a fortnight iom the d ale of issue of workordet Th€
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6.3

p€f the work progranrr€ to b€ spprovod by the Engin€€r. Adequale resources

:ed di./ring execution of tre work, Ior which no exira payrn€nt shall be made.

compkatioi ofDrawings and OtherDocuments to be submitted bylhe contractor

The Conbacbr shall submit within ore month afier the completion of ail conslruclion worls lhe
followings d.awings and documents free of cosl.

4 Six copies of all approved complelion drawings. These drawings shall be on tlacl
ard rr,hit€ prints of thick pape.. These drawings are to be submitted in a pres€ntable

fomias direcled by lhe Engin€et. In addition lo this, CD/DVD'S with folders ol thesc
dGwings drawn in Aulo CAD are lo be submitled as sofl copies.

b) Foirr copies ofinaldesigns in propedybound torm as directed by the Engi.eer'

c) Fdrr copies of det?il€d specifczlion and schedules of the compleled wo*s of all

tradlin€s, €qlipmenls and accessories as per invenlory shallb€ submitled

Relaa.. e{S;curity Depos;t (Rererdion Money)

The Seqnitt'Oetosd (Re{enlion Money} shall not be released until all lhe above mentioned
Cffel€don Dr3*irEs and Doorrnents are sub.niited by the CodEcio' and afier tDe fiJilkn€ri
o{ tr|e cr{4ra rnentiixred in Dei6iled No{ice Inviting Tender.

SPECICI:ATI()N OF FULL BORE ELECTRO*IAGNETIC FLOWMETER

Full bore detlrornagnetic fow meters should be designed , manufaclu.ed and ca[b{aled
ac€ordirE lo hernationally accepted ISO standards having biirredronal flos measur*neal
and tda&s.didn facility €nd lolal rfleasuring acax'acy should be +/-O.5% of measured €l!e.
The merMadlrer should have a ISO 9001 c€rtilication.

The dw€e h ttl€ *€ter demand wil result in varial,on of line pr€ssure. The lJ bor€ magn '
iow rn*is shoirld p€rform within the required accu.acy limit of +/-0.5% oi measured value
witho{n being afecied by variation in the line pressure.

The flow s€n$r lengths shouid be striclly according to ISO lenglhs. This is a standardizaiion
accordirE to bO nonns vrfiich helps thF ruslomer to have one to one repla"ement o{ flor
rn€ier of liiy rharuiadurer.

Dlrect tdl,,ne coftparison calibiation $ethod should b€ used to calibrate these nreters-
The ov€l'ill .*curac,ly o( the calibration rig should be at least five limes betl€r than th€
accurecy,€f *|e full bore eleclromaghetic flow meter. This is in accordance with ISO

foor|dation onward will have to be submitted by the successful tenderer

norms. The 4alibmir'on rig should have accaeditation by an independent agency with
natr'onal and international slanda.ds. VENDOR should have this kind of

facility m i or they have to show the lhree point Wet calibration al th€ir principsl's
works i.llant courtry or any odrer flov, calibration rig accredited by l,latiorEl &
Intematitnal standard ftee of cost. Third party insp€clion is also applicable tor tfl€
calibratlqd wd{fts.

The ffow tra.t$mi(er cum converter should be wall mounled type wiih 2 llne back-lit LCD
display for indcation of actual flow rale, forward & reverce llow direction, sum lotal flow
indication and status indications. The lransmitier housinq should be Die'Casl Allminum with

7.3

7-4

7.5
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7.7 c.ounding Rings are {o be provided on both sides
acceplable

and groundifig eleclrode will nd be

GE}IERAL SPECIFICATON OF FULL BORE ELECTROMAGNETIC FLOWMETER Of
FORAES ARS}IALUENDRESSHAUSER

OPERATING CO DMONS
SERVICE
OPERAIING TEMPEMTURE Ambienl
OPERATING PRESSURE 0 - 10 rg/cm' (g)
PRODUCT CONFIGURATION FLOW HEAD AND TMNSMITTER
SENSOR (FLOWHEAD}

MAKE REPUTED I\,,IAKE

TYPE PULSE DC EXCITATION
SYSTEI\4 SEPAMTE WITH CAELE OUTPUT
POWER SUPPLY 240V AC,50 Hz
LINER MATERIAL HARD RUBBER
TUBE ss 304
COIL HOUSING SS 304 WITH FULLYWELPED

CONSTRUCTION
ELECTRODE I\4ATERIAL 1WETTED PART) SS 316
END CONNECTION MATERIAL
(NON WETTED PARTS)
END CONNECTION TYPE/RATING FLANGED TO PN 10
CONNECTION / JUNCTION AOX ss 304
EARTHING GROUNDING RING (GROIJNDING

ELECTRODE NOT ACCEPTAELE)

7.6 The proiection category for the sensor shoutd be lp6{l A b! poteclion c€iegory fd he
lransmitter should be lp 65_

7.8 The converter cum transmitter should b€ frrlly programmable fom the ftont facja. The
programmtnq should be user f,iendlv, sell promptt'lg menu driven l}le proqrarnrrnq shorrtd b€
possrbte hrough stale of the arl 3 [.y ke]pad

7 9 The flow sensors witt be mounted in lhe iietd and will be subjeded to a envirorl.nental
conditions. 41 some locations tiow sensorc wi be insta ed in undercround chambers. There is
a possibility of ihe flow sensors being submerged in the waler. Thui to avoid ingress of,*aier
In lhe sensor housing, sensor has lo be offully welded conslruction.

7. 1 0 AI limes lhe subnerslb, of sensor causes ao fiosjonlerasion of the sensor housing and ltgrcss
of waler in the flow sensor- Therelore the sensot housing and the conneclion i iunarn nax
should be of SS 304. The protection category lor the sensol rs /p 6a

7 .11 The lransmitler will have one scalable pulse outputs, one cunent oulIXJt, one status ouqrur.

7.12 The tmnsmitter has adjust?ble fetd frequency, up to 25 Hz to ensu.e maximum accuRcy and
high speed respoose for pulsating fiows_

7.13 ll should be possible to have a separation beiween the iow s€nsor ard the sianat cofl,iefler /
transmitler upto a m€x. of 2oomtrs. without lhe ne€d lor any sigflal boosleG

8,0
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PROTECTION.9LA.6S tP 68
CABLE GLAND %. NPT DOUELE COMPRESSION

Ni PTATED BRASS
ACCURACY IO,5% OF MV INCLUSIVE OF LINEARITY,

REPEATABILIry, PRESSURE EFFECTS AND
HYSIERSIS

MARKING FLOW DIRECTION WTH ARROW, SIZE,
SERIAL NO, & I\IAKE

TRANSMITTER (COI{VERTORJ
MOOEL !€NDOR SPECIFY

MICROPROCESSOR BASED & I\4ODUI-AR
MOUNTING SEPAMTED
DISPLAY LANGUAE ENGTISH
DISPLAY TWO LIN€ EACK LIT LCD FOR INDICAiI,ON

OF ACTUAL FLOWMTE, FORWARD,
REVERSE AND SUM TOTALISER

COI,lMUNICATION PC INTERFACE
RELAYS INBUILT_2 RELAYS
UUIL UfIIVE CIJRRENT & FREOUENCY 1125 mAPULSED DC WITH SELFCTAaLf

qCTTAION FREQUENCY UPTO 25 Tlz
TO IMPROVE SIGNAL - TO - NOISE RATIO
AND HIGIJ SPEED RESPONS€/ SrGtrrAL
cot{\€RstoN To oVERCOME NOISES

CURRENT OI,IIF'T ONE CURREiIT OUTPUT 4 - 20rnA
PROTECTTON CATEG9RY tPsS
ENCLOSURE DIE CAST ALUI!,,IINIUM WITH

POLYURETI{,ANE FINISH WITH GLASS
wtNoow
FROM FRONT FACIA THROUGH KEYPAD /
OPTICAL PIN PROGMMMING.
PROGRAMMING SHOULD BE DONE
WTTHOUT OPENING OF DISPLAY COVER.

POWER SUPPLY 230 V AC, 50 HZ
WAIL MOUNTED

POWER FAILUREI@- PROVISION OF RAM / PROIV TO SIORF
PARAI4EIER ENTERED AND MEASURED
FLOW DATA DURING POWER FAILUR€

TERMINAL
UPTO 2OO MEIERS.
JHOCK _ HMARD _ PROTFCTED PUSH
-OCK TERI\4INAL

ERROR IDENTjEATlcN On.6fn nA
INTERCHANGEAdIUTY .ULLY INTERCHANGEABLE WITH ATL lHF

1OW SENSORS
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9.0 TECHNICAL SPECIFICAIION OF LAEORATORY EOUIPMENiS

pH Meter-Tabl€ Modet(ACM - 340912-R/ Equipmont6:9.1

Technical Specifications :

Range 0lo 14 pH o to +! 1999mV

+/- 0.05 pH +^ 1 diSit

Resolution 0.01 pH 1mV

Temp. Compensation

Inpul lmpedance > 10 12 ohms

Combin€lion pH electrdje
Display LED Seven Segment

lnpui BNC

Temperature

Range 0lo 100 0 C

+/- 1.0 0 c
Resolution 0.1 0c
Inpul Stedo socket

Endronmental Operating Conditions

a) Operation lndoor

b) Temperature Ambient to 45oC

c) Relative Humjdity 5 to 90% non'condensihg

Power Requirement 230 Vac ! 10%, SOHZ .

9.2 Weiber Oigital Turbldity Meter (Acm-34096-R) :

Display: 312 Digil LED

Range 0 to 200, 0 to 1000 NTU

Sampl€ System : 30mm Glass Tube

Light Source : 6v, 1 Amp Tungsion Lamp

Detector : Photocely Ph6lodiode

Power: 230 ! 10% d0 Hz

Paee E - 23
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d Trblo i{odel (Acrn-340913-R) :

Technrcat Spq{fidtlom ::""":----i!+-,
0.Otms/crn to t99 g.Sacrn'(Mliq-;T;cerr us"d
0 .111 .at10.o

Resolution - 0.01 (displayed)

- 0.syo

Temperature rangq O io 99.90 C

Resolution 0.1'c
Relative accuiqcy +/- 0.2'c
Sensor RTD PT 1OO

Temp. compe!$Aig

Display 20 X 2 line backlighred LCD disptay
Ke!6oard Alphanunrenc splajh wdterproof potyester sofr /cvs

ta, Keporl or seteded conduclivilv readinos
(b) Calib|ation reporr
(c) Dala lable and craphs {oplionaj)

lnput z -rr€nam socKet tor condudivity etcclrode, 1_ATG

Output Prinler ( Para et ) Adostand ( optrbnat )
Environmeotal Opcrratinq
Conditions

(4, uperaron : hdoof
(b) Temperature : Ambient to 45oC
(c) Relative humiditu - 5 h ono/- n-^ ^ ,

Power requiretrent 230 Vac i 10%,50tiz

9.3 Con
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9.4 Doubte Wafled *ate. Sath (Acm-5,t001_a) :

Temperatu.e Cni@

SFlial Oeviation in Tamperature

Readabitity

Temperature Rang€ 5oC above ambient to 90oC (Srandard)

Temperature Cctirtrdler Solid state digital co.tro er/plD oplional

Oplronalwith plD controlter onty

Temperature variation adjustmenis 3 (with PID Contro ef only)


