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- 1) ”j; Underground bandhara
... i)y  CheckDam. . .. A
D iii)'f 'Nala Bund.

!.__'The orlgma, e o _
Ougmal source was cert1ﬁed for a populatmn of o souls at the U
L’rate of ' . PR o

. metres as ‘suggested by GSDA.” A \ a T
3 _Reasons for madequancy of water and ad.d1t10na1 quamtlty of watm
_requ1red : , s

qﬁrﬁﬁa re-e?

: CERTIFICATE}‘{;"__* N
(FOI‘ PWS Schem_e)::_.i e

souce was/was not certlﬂed GSDA

htres/day

: ‘;metres bgl, w1th an effectwe" dlametel of

e 1) Ex1stmg source well located at 5 [.f; | havmg_.., a depth
con ivof mtrs, From Gxound level is 1ecommended for

R 'Z-'_‘_deepmg upto total depth of . mitrs, From Ground level.
i) o Inwell bore of . mm d1a & _____'- - mtrs. Depth is
B 'f_”recommended from the bottom of well R '

. iFor stxengthenmg the source, followmg water conservation
: ‘*"”1'Stl‘UCtUl‘ﬁS/UﬂCOHVCﬂUOI‘a‘ rnpaanr-'q are remmmended '

.. The source well Wlth the above structure/unconventlonal |
: measurea is capable of yleld at the rate of 55 Ltrs./day, 70 ltrs./
- day for a prospoective populatlon of = soul.

2) Ccrtxﬁed that the required quanitity - ot water . for a projected
- population of souls at the rate of 55 ltrs/day, 70 ltrs/day cannot
‘be met even “after adopting unconventional schemes & structure,
. hence new spurce based on Ground Water is recommended as below
1) Construction of New well with following des1gn
ii}  Dia (Effective) mtrs.
iii) Depth .~ - mtrsbgl - -
iv) Location of Source well
| Fro
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. NoRWS- 1'093/CR-1137/38 L
Ruial Dcvelopment Depa.rtment R I

Ref (I) Govt in RDD letter No Gxapapu 1090/(342)/342/40 B
4 1993_(00 ' enc}osed) _ L

¢ 0n6,5.1993

J alasondharan

d dlSUSSlOI’l has been done wnh Shri.l dg rkar, C‘uef Engmeeer,
CII'C].C Pune & Supdt Engmeer Jalsmdhfxrfm

S th detalle
' Pune In pxescnce supdt Egmeer One

" Pune The proposals for hne of actmn m matter worked out durmg d1scussmn have also

been subsequently dxscussed w1th Mlmster RDD 6.5. 1993 at Pune

I am sendmg herew1th a brief note duly ngmg the line of actlon to be adopted for

frammg plans and estlmates for the typical proj ect of vxllage water supply scheme with ﬁ

balancmg tank prOposal for non perenmal source. _
- The vxllage to be selected shall be from Pune district where existing piped water

supply scheme source is effccuvely workmg for 8 months of year and tanker scrvice is

felt necessary because of P.W.8. source gomg almost dry in summer and no other

alternate solution are feasible.

" The balance tank with storage bandharas is normal pattern so this need to be

workcd out now scparately.
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DESI S -
o G_,N__O_ VILLAGE WATER SUPPLY PROJECT FROM _
N uN PERENNIAL QOUP ma - |

Th" norm
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souce Of\’\’ﬂter far vil 1 ge Wa‘te1 Supply Ploject is ground water
crcolation gatlery cie.

OTHEe Wlth
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o dam ‘out let for letting out controlled discharge from balancmg tank thougl v artificial
filtere bed to the supply well Simplified artificial filter may be in from of artificail

infilter amon works Wlthm aBB. masonry box for 'wmdmg escape for costly stmcd water

detexmg mﬁlteratlon Natural 1ocal sand be used for filters and the village pgmrch_ar},‘ at _c;_'pl:

arrange ruphcement of sand after 4 to 5 years when felt necessary.

'y

,.?,,’i‘; Avtifical Pond for hai‘mcmv Storaze fani.

If natural site. of dcplesmon for construction of earthen bOund-for balacing stor_:agc

tank of rcqmrcd ca pacxty is not avalhb a tlcxﬁc(ﬂ pond be plopoch with carthen bund

ides and soil required for earthen bund be taken from pond bed itself to create

The earthen bund shall have posxtwc cut off upto impervious strata for all the po—rtmn of

1 catchment 'mzmgementof inflow of raw water t be made

edrthen bund, duing accidental situation. Feeding arrangeynant 10 tank and thdrmm.'eg?,

 arrapgement from tank will be indetial to pam 22

‘Htorage capac:tv ncede or balancmg mn!; ,

~ L—l'hnnn!

~The-loss of water from storage be properiy | cstim'\ted andr prbvis on m additic

capamty prov1ded ior the balancxng stmaoe tank including feedmg systm T he m am loss

s c:bap_oramn loss based on surface arca. This be worked out based on daily *atf*d losu as
per PWD hand book. Some provision for seepage loss be madp inspite of possitive cul
off. For keeping evopouration loss less depth of water in tank be kept on an average 4.0
m upto FSL. Evaporation loss will be 33 % of. The overall allowance for loss will be
about 50 %. The feeding pumps and ‘pumping main be a,mgheﬁ to purp total required
cross quantity of water in six menths period.
2.3) Size of the porjest for PWS with balaneing storage

Tor bigger size village .. about 3000 souls and above, it is preferabic 1o 20 i for

nearer by longer distance (upte 3 to 5 km) existing irrigation storage dams, percolion

[ [N, & TN wirls oo, . e o
rank sources with orovision of percelalion el on THS side of dam and reservaion od

3 ko 3 e & - £ 155 o PP P R oo ry e
water in fank for sumer nced of PWS . The waeter conserva ation proposal if {elt necessary
s Amrma tor ﬁﬂ"ﬁ"p"’“‘ '3 f--»-ﬁ £ 1P, 3 e G r o b ~ i T aide o
o2 4A0n2 0f e SERIVILE Wik poonomicael o ..1:3 $010 WaLEI CL LA Bl Wi

.,' PR b - it memr
cummer. For hilly and inaccessinle areas.
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- However , if artificial pond is required to be created witl

/U0 souls and no nearer by dependable pernnial Source s availabel wiy; 5
~ il to 3

aad with mreuicla et $ad Teia b 3 T o

€ad with provision of balancing tank. This be also Propesed as souree augmentation

£
o
Pt

work where existing PWS source turns out to non-pernnial,

Wheither need of 2000 souls for 120 days of 40 Ipcd comies 1o 9600 cubic mater

ith avearge 4.0 m waer depth areq
equired comes to 3750 sq.meter, size of 40m x i00mx4.0m

net and toial 15000 cubic mater with losses. W

-y

will be adequate,

[13V]

3.3, Tentative Cosi of Pronssal

~J

Fhe actual cost will have to be workad out by detaileg survey with P&R duiy

adopt rates of [rrigation Deptt. For earthen bund work. If suitabie site with natural

depression for balancing work is available for having an earthern bund across the natural
£0

depression the cost may come upto Rs.16,000 to 20,000 per 1000 cub meter storage.

1 earthen bund on all the four
sides and at location with no local depression , cost including land cost may go upio
™~

Rs.40,000 to 5(5,000 per 1000 cub meter storage.

3.Use of ¢xisting Minor Irrivation Thnkﬂ’crcolation Tank as balancine

storage tank for drinking water supply project .

The existing Irrigation Projects from Pcrcglatiqn Tank to Minor Irrigation Project

with earthen dam have storage capacity much more than one needed for'drinking water

supply. The obligatory and permissible seepagé from earthepn dam to D/s side ensures

- regeneration of subsoil storage on D/s side of dam in Gorge pertion. So these are

considered as most dependable perennial sources of water for drinking water supply
project for any size from small village piped water supply to sem; urban town piped

water supply project depending upon the size of storage tank. Probable location of source

for optimum use of sub soil water storage is percolation wei] in garge perticn 20 (o 200 m

way from D/s side toe of earthen dam, For optimisation ofsuPply quantity from scapage
of dam water conservation works like Bhoomigat Bandharg lrench gallcry, surface
storage Bandhara on D/s side of water supply will be thought over.

The Minor Irrigation tank and percolation tank are often going dry in summer the

reasons are as under. -

ws-01/sgb/Sangr2/pel ’ 73
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1 'fz' & Q © d@p*ﬂdabae mﬁow Of v.-ater f*om cﬂtchmsnt lS le'fs t‘xan total dzuwai of
water fro*n. lake mwh di g lal.re losses for evoioratxcra saegage and transxt ioss and
atorag“ capacw of tank is. less than zb() nuu ;amy seasi dumﬂnd A [

' 11) Heavy secpave 1 strom 1&1(6.

The magor us& of Fme water is lor ugncuimral one cdld for rabi crop. So water
required f’e; sumher c’armlms w ;‘m has to be mt rese‘vcd and me:,emd

o Thc reservat*on needcd for surfd smfewe vﬂl Lf* t‘hs’ '\dmtxou .1 qvantuy rc,qmrcd

over the ’vvaAz.bie sub - sait ‘:omge;'c pacity on z_)!“ sxdc of dmn, which

emptying of dam rmxch earb m. ﬂ”e p*‘c:smvatlon of wafcr for summer'watf:r requiremenﬁ

aeepagc The seepag loss considered tolerable ﬁom .

i to-drainout: ma;oi 'quamxtv of

reservation and sl@rcs‘ érinkinig water fo; SUBIMCT, ”iih, MEAsure o make these { tanks lenk

economxca‘ ly nof;

feassible:-Optimisation-Qf- vater Comervauon

iMethod will be helpful. Howuv er-it. may net be. iully adeqaatc The mly feasible smutxon

' 'wﬂi e to df’rest excerssive seepage “through tmnch gdllc,y conect, the same to plped Wate)

S‘u“ ply Scheme pﬁrcozaﬂon weil and pmm’m it back to lake, thus minimise seepage water -
going waste. Thus the lake balancing tank storzge need be preserved for its effective us

411 end of summer. Typical arrangement will be_one as shown in Type 1 drawing for

balancing tank,withdrawl of this storage in summer months will be through the seepage

flow only. If the reduced seepage flow in summer months is not adequate cnough @ @;’w\ o
supplimentary percolation will may be proposcd on upsircam St ide of dam in lake bed atwd |
the water from this well be pumped back 10 main source weil on Dfs side through, ‘
pipeline meant for filling the balancing tank storage during fag end of rabi season. l

‘;m»
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rinking wat er supply project.
rigation depti. 1S kaving sysiem of “*::1*:3.51'*w storage dam watcr 10 Fiver

course on D/s side for conveyance of water for use of various location aiung sourcse of

ws-Gi/sgb/Sangr2/pet 74




consumer point, The raleasing of water from Irrigatien storagr is istermitant. The pjver

for drinkdng watsr supply during rotation gap
“river snd from i
TIVET 4G T0m nalurad
pacily NOAl pipe waler

a2

for supplimentation, works of Bhomigat Bandﬁ.,.ra of surce siorage Bandhaia may be

pcbo*\.d. There i3 gexss lity of this storege being made use of by oiter authorised and un

autherised tsers of either banks of river, mainly for lirigation vse. If this unouthorised use

of stored walcr can oe ceatrolted affzctively, this is the cheaper and effective selution,

HOWever if this arrangement for central for use of water ?‘*v others is not possible and

ore fool proof arrangement is des rcd following alternate suggestions are given for

village piped water supply schemg proposal.’ 7

) The _local ground water source in vz!. age areas remains un utillised when pipe
water supply to village is avaiiaﬁle. This groundwater scurce be proposed for use
only during rotétion gan pericd by proposing more number of bore well, dug well
with in village area with easy accessibility.

(i)  For need of part of village area where bore well dug wel proposals are not
feasible. The P.W.5. supply be continued for their restricted use only. The water
required for PWS supply be stored in balancing storage tank on bank of river on
the pattcm of onc shown in type IT and Iil..

In ch,e of perennial canal or 8 mcnthly canal as source for drinking water supply
Schemnie as per norms of Irrigation deptt. Balancing storage is required to done for two
months peﬂod and five months period respectivelj}.. The pattern of balancings storagc
required to be done will bFa OI tyne I, 11, HI dependlng upon site condition and with
modification of feeding arrange'nent to balancing tank from canal by gravity feed. If

gravity feed for all balancing tank is not feasible this be restricted to 1/3™ to % th capacity
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_

and purr.pmg feedmg be resorted to from gravity feed pond Tlus will help in meeting

with mlnor rotatmn gap in canal ﬂow

_ }anlosurg to the Ru al Deve’iopmené and water Camex’mtmn ﬁ)bpartmem &s
L Ewcular No. GRAPAPU 1093/CR-625/39-A ddd‘d 2 1 1994 ' ‘

main where PVC pipes of 90 ramit dia. Or above are to be used, should be of

- minimun class, 6 kg./em2 (PVC pipe).

i ‘ to.be aaop‘tcd in desxgn should be Himited to 300 mm
fox A.C. pressure pipes and 200 mm for PVC pipes. I pipes of larger dinmter arc

to be proposed for the scheme, then speczﬁc approval of the appropriate technical

3. 'lhe max:lmum stauv pressme plug thc caiculated ﬁxctlonal losses must not exceed

st pressure of' AC Pxpe i. e pressure defining the class

(i.e. Class 15.20 ctc.)
4, "The maximum static lift + fmcacnai loss 4 water thammer prebsure must not
cxeeed (2) 75 % of the hydraulic test pressure of AC pipes (i.c. pressurc defining
the class of pipe (1.e. Class,15.20 etc.)) or (b) the prescribed workigig pressure of
PVC Pipes (i.c. the pressure defining the Jess 6 & 10 kg/omsZ)
5. The Class of pipes adopted should satisfy both the conditions .. condition No.?
and 4 above.

A typical design of resing main with the details

7]
o
y
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oy
[
©
Ve
£3
t
w
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sy
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g
L
¥4
—
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s
0

adopted is enclosed herewith and exhibited as' Annexure-15.7

o

If the water hammer pressure is considerable and the diameter o
preferably surge tanks

= o FE T v il
r zerc velocity vaives should be provided o sampan ne

effect of water hammer as an addizicnal safety measure.

dia of the pipe line 15 300 mm and above it is desiranic 16 provide swwge onks
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A12. ' Layihg - '”;15 Plp 3 sh 1 rest Cuqunae usly on the boitom of the trench. The pipes

,usbd (o Ci cf‘k iap icvci of ihc, bccz

v

the soii can Su o&‘me 13 h“;er a:m if required SLmbIe secial it imdﬂt;oﬂ sh*“ bc
s 1Y) P Ci > ]

~In'case of fblack otto soxI s’m.ta specxal prccautmn of. provzdmg, rmumum 16

8
.y
=
el
2

—2 s ,.,.,' ey ~ a3 - ‘“ LA o N 3
cm thick, sand encasing sround the pipe should ba taken. i’ laying of pipes siiah

Y Amn:};n e ‘IV

2
hanges i

(&)

,:’r‘f-\tr\nr - _J“\/\ﬁ{‘» E ~S0
BTN Gl Al R0r GIOCT

on-both the sides of the
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be madc ffom'éac‘i R.A. Bill till t‘ne contrasior gives satisfactory hydraulic test. If there
. are a number oF sub- works grouped i in one tender, then 10 % deduction effe cted only in

*e.:pct of tnc Cfmcerncd sub worlr m Vvthh the providing and/oy laying of A.C/PV.C.

[

the tenders. It shouia also be specmcailv nentioned in the tender that if such L ydraulic
o tc;stmg m not glve11 ‘the spocml secuﬂty dc*:;usu, wz“;;hek‘a fo* nycua* ¢ testing, haH stand

fo fcat d to the

f::"?

18. The bydiauhc Bursting Test as spccﬁ“ ied 1

4 on all the pip

.f

. bm ung tgsn and tr nsverse crushing test shall be p dzformc on the sam 'ﬁles of pressure

OmS mal for 200N

Yol g r ' - B gera & o e PSS T T P
‘E“s*vurmugc Rursting Test :- Th of the buzsiing test shall not be less

= thzm 20 MN/mz (200 jég/cmz) ,

54 Tc he units tran? erse crushing Scress mnved at ﬂom tins

rs

Eransye ISL (rush

oo test qnali not be 1'3.15 t han 45 MN/m2 (4_5” kg/cvn

19. Rci ax va*vcs sqould not be provxded on A.C, /J V e 3_*31)-6: Rising Mainat =~

intermediate polnts.

Ciisgh/Sengriiec

“pipe line wo*i\ is mclud.yd The nucesﬁsm’y COI’RdIt!OLS in this regard should be specified in




i
|

,
o D Thm sl
WoRiloL abv;r

- Head/Residus!

» overt RL. @ Ch. 6.0 of Rising Main

o

in @ ch,125 M.
+

sy
)

8) 4s per }chnem;c'ﬂ size n ¢
300 mm DIA. AC Pressure Pine is found ceonomical,

9) “C” Value lor AC pipe 120

16} Frictional Loss at 2.52 M./1000 M. for 4.80 mid flow

a) Total Frictional Lossces for 2160 M. Length 5443 M
bj Total Frictional Lesses from Ch. 125 M. to 5.120 M,

11) Lesses dus to Bends, tees ate, & 10

ws-0lisgb/Sangri/pet 81
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a) Total losses due to bends, tees etc. for 2160 M.length 0.544 M.,
b) Total losses due to bends tees etc.between o
“Ch.125 M 10 2160 M. : ' 0.513 M
12) Maximum working/operating pressure on Line :-

a) Working Pressure @ Ch. M

7 (49 00+544+054) L S T5499ML
b) workmg Prcssuxc @ ch. 125 M N , S
~(30 00+ 5.13 +0.51) | 55.64 M.

(Max. of 12. (a) & 12. (b))
13) Water Hammcr Pressure for 300 mm. Dia. AC Pxpe (Chss 20) 87.00 M.
s per W/s _____/;_Leatment Manml ofG GI p'ua—S 16 Pagc—?O

Water Hammm PICTSUF(’—- (I\D/EC)X Vo

.Where, K= Bulk moduls of water ~2_07 X 10 kg/m?. & 9 Grawtatlonal

e Pipe'wall thickness in'm.=0. 027111 ( for AC 300) & VO VCIOCIW
: “"fwofwater 079m/Sec Class- 20 pxpe o
14) CLASS OF AC PIPE REQUIRED : -

A) 2.0 Times Max. Working/operating Pressure

= (2.0 x55064) M. . ‘ 111,28 M.

- 1BB) 1.33 Times (Operating Pressure + water Hammer"Pressure)

= (55.64 + 8§7.00) X (1.33) M. 189.71 M.,
HENCE CLASS OF AC PIPE REGQUIRED = Maximum of(A) & (By: 18971 M.or
16.976 kg/em?2

PROVIDE 300 MM . DIA AC PIPE OF CLASS 20 (kg./cm2)

~

T'or lonper mains the ciass of pipes can be reduced as we go away from Pumping

A

tage as illustrated below :

ws-0 Usgiv/Sangr2/nc] - 62

g/operating: Pressure.on Lin 7 : 6 M i

Modul&s of Ela’shcxty ofPipc, mater:al (AC) 3 %10 kg/m2 d= 0 3000 m." h




RN

PR

DMOIITCT AT i
PROVISION GF LES3ER L&

u')

S PIPEFTOR PART LENGTH OF RISING MAIN
00 mio ch.2160 m.
=358.000 M.

=355.000 M

410 2160 M of Rising Main

A . i . Sen 10 Ao
4Y Loszses due to Bends, loes e, 70 15 %

5) Maximum worii

P :
Maximum working Pressurs (7 ch. 1500 M.
= [ R I o ST N =gl . ‘
= 2000+ 1662 + 0,168 =21.830 M

6) Water Hammer Pressure for 200 mm.Dia. AC Pipe (Class-15) = 80.45 M.
(As per Wis & Treatment Manual of G.0.1 para-5.16, Page 703
Vel.of waier = 0.79 m/sec, C=Pipe Wall thickness=0.020 M. (AC-300/ Class-15)

(Water Hammer Pressure = As cxplam d in para 13 of above Rising main Design)

(A) 2.0 Times Max. Working/’éperdting Pressure =43.66 M.
= (2.0 X 21.830) M. .
(B). 1.33 Times (Operating Pressure + Water Hammer Pressure =136.03
= (21.830+ 80.45) x (1.33) M,

HENCE CLASS OF AC PIPE REQUIRED = Maximum of (A) & (B) : 136.03 M. or

13.6 kg./em
PROVIDE 300 mm. DIA AC OF CLASS 15(kg./em2) FROM ch.1500 M to 2160 M.
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ANNEXURE ~-15.2

CFNTRAL PLA NNING, DESICNING & MONITORIN(‘ CIRCLFS NEW
‘ BOMBAY \VATI< R SUP*’LY SCIIEME
TYPICAL DESIGN CALCULA’I IONS FOR DEQIGN or THRU‘%T BLOFI(S
FOR A.C. PRL SSURE PIPES,

DATA: "
1) (@) Pipe Daimeter 1LD.): 3Of1 GO c.m. (b) Class ofplpe 20 kg. /cm’)
2) (e

3) Thrust blocks location

ipe well thickness

011'180 M. Toial Innm ofcmtma Du" 1.70 m.
/’) Max. Hydrauhc pxessurc in pxpe ]mﬂ ) 14, 13 kg./em?2

(A, L. H{lelcdd—invcrtRL &Qch 18() M
= ((376‘0004-2 0-329. 225) +2.16-0.180 M.

- X2 S2X 11D x0.1 =543 Lg,/cm?
(b) M ¢ Workmg pre

(a) Max. working pressurc )

“hammer pressule) 5. 43 + 8 70 = 14 13 kg /cm2
soil (SP.C) " 15.00 T/m2 o
‘ .6) Whether smroundmg soil of thrust b]o\,k will be compacted aﬁer 1efihno 7 Yes
If 8o, ‘then (a) Dcnslty ofReﬁl',Soli (T) 1600 Lg/cmB (Mwum 5011)
(b} Angle of'eposc of scil(B) 30 Degress)

(Refl: LW.W.A. Manual M. page No.49)
7y Lever Arm (15 0.33 m.

\5) Safe , earmrr Canamty of sub-

(Design, lever Arm = (150 cover below pipe + ¥ the O.D. of pipe)
(or actual) = 327
8) Uplift pressure prevailing @ site or not ? No.

If yes, then {a) Submerged Ht. of Block (M) : Nil

ws-01/spbrSangri/pal
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v rtuming (EOS):

0
(Rell 1.5.456-1978 R.C.C. Code, clause no. 19.13

gainst sliding (FOS)

¥ a
215 {R - 1.5.456-1978 R.C.C. Code, clause 10.19.2)

CALCULATIONS ;

A) Weight caleulations
(1) Dead wt. of pipe per m.length = ¢.055 t/m

{2) Wi of water = { /4 x(1L.D.Y2 x 1.6 = 0.071 t/m.
Total wi. of pipe (wp) = 0.13 tm

B} Cross sectional Size of Thrust Block :‘
(1) Min, Height of Thrust Block Regd. (B) = (DIA of pipe + 2 x 300 mm)
=900 mm=09m
(2) Min.Height of Thrust Block Reqd. (H) = (Dia of pipe + 150 -- 300
=804 mm = (0.8 m.
C‘) Thrust of water on bend (Th).
Th=2x pxc/s Arca of pipe x sin (8/2) = 2x14.13x14.13x0.785 x (36)2 |
X sin {45/2)/1000 where, C/S Area of Pipe =( /4) =7.64 m(1.D.)2

D) Net passive Resistance of Soil :

The Surrounding soil of thrust block is well compacted,
Hence, net passive resistance if considered.

Net Passive soil Resistance calculations :

1) corefficent (kp) for net passive soil re51stance

{1 + sin) (1-Simy (1 +58in30) (1-Sin30)
Kp= {1 -Sin) (14Sin) (1-Sin 30) (14Sin 30)

wis-0 Hepb/Sangr2/pet 85
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2) Net Passive soil Resistance per M length of block :
a) Here Depth of cutting is more than the Height of block, hence soil pressure
~diagram will be trapckoida [ (Ref. Figure of thrust bl‘oc‘k,dcta‘i}s) |
1’50:1—'(1/2)x(kpxlx(D—II)-Ir(kanxD) XH ’
= (0.5) x (2.67) % (1.6 \u 7- 08)+(267>\16x17)x08
= 4.44 t/m

E) Total weight of thrust bleck per m. length of block (without up hit

@

=(0.13 + (o hOom(O 765)hl0 354) )% 2.4) -
| =1.62 T/m
, I‘)IIJChcck fo1 Bc'umg.C

Min width of block read. = Total wi. of block (without uplift)
: 5.8.C. ol Soil

S.B.C." 15.00°
... 3) Check for SldLulty’ apainst OVEHUIDIng -~ o e

: 1) Thrusl per meiré (TO) In’ case “of Glound water, buoyant wnght of block should be

co'mc‘ red for checking for stability against overturning & sliding.

To = (w x D/6) -+ {1 soil x Dist.ofc.? of so0il pres.diagree from basc)
Level Arm ()
(Ref figure of thrust block details)

(162 »(0.8/60+ (4,44 % 0.8 /2.2) = 5,55 T/m

0.33

tenth of Bolek reqd. for stabiling against overturning,

2L {overy=F5.8. xTh X 14764 =1.90m

! iA lap < - oy b4 :
should be greeter than or equal to H.Q.S.

we-idi/ephiSaoariicei
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gfkfme-qg, -
DEFECT LIABILITY PERIOD FOR THE WORKS OF RURAL WATER SUPPLY
& DRAINAGE _ '

TYPE OF WORKS DEFECT LIABILITY PERIOD AFTER
o - ~ COMMISSIONING

) Head Works

. {a) - River headworks mcludmg those at stoxag,e .- 7+ Five Years e

 dams, infiltration gallcnes trench galleries, bank pxtchmg,
niaLc work connccimg pipes, approach bridges cte.

(¢) Nalla/C"mdl Head works inclusive of mﬁltrauon

' wc]ls coxmc;ctmg plpGS _productlon and pexcol'mon "-_I‘I“."??‘YCE“‘ S g

(@)  Tube wells, Borewells ete. Three Year
(6) Repalrs to the: works at (d) to (d) abovc ;-*"-"-" o e :Ong Year =
{InHy u.mmnﬁvl‘:/i'z‘cii‘mew 'V- o - - . | . R O
(2) 3-"3:!'"'Pumpmg machmery and other allied Machanical, -~ One Year =~ : ;

Electrical installations (excluding those provided
In the treatment- -plant-contract) surge arrcstors,

Water hammer control devices, chlorinators (excluding , e
Those provided in the treatment plant contract} »

Six Months N

(b) Repairs to the works at (a) above.
~ $ ¥
(D Treatment Plants :- %
(a) Water Treatment Plant and sewage treatment Five Years ‘
plant based on contractor’s designs. ‘ |
{(b) Water Treatment plant and sewage treatment Three Years

plant based on Departmental designs.

(=]
2
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b siiee den fiegs TEepmarics - -] vy i Y P T N
(¢ Repairs o the Treatiient plente at {a) and {(b) above Pwoe Yoemrs

N I L o N I el s Nl S s %
{15 FS RJOUERJEP Y, Buinn A

%
L) 33 4GITa 1T taiaug

{a; Based on Contractar’s own des Five Years
(o) Based on Depanmenial design Thres Years
{3 Special Repairs to ESR/GSR/BPT Two Yeuars
- {cdy Ordinary repairs to ESR/GSRVEPT One Yeuar
sump and pumo house sic
79 PIPE LINES ;-
L. {2} Pumping mains, gravity mains ieading Two Years
3 _ mains, including intercepting out-rall sewer
| in case of sewarage schemaes.
() Distribution sysiem, laterals Branch sewarc of One Year
Scewerage system clc.
{c) Repairs to pipe lines under the works at (2) and (b) above Two Years
1 The instructions contained in the Govt. of Maharashira {Public Works
55 Department) Resolution dated the 14" of June, 1989 shall henceforth be applicable to all
ihe works for which defect liablity periods have been specified as above. Suitabic action
should be taken for incorporating the same in future tender documents by medifying the
' ~ clauses 1, 17 and 20 and substituring the word ‘Board’ or ‘Ziila Parishad
L 4

....... >, as the
case may be, in place of ‘Government’ wherever necessary.
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