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DESIGN BUIDELINES

To arrive at the Future Demand we have to multiply the present
demand with the following factors:

1. Browth Factor related to the predicted growth of the popu-
lation.

Growthrate 17981 (National census): 2.6%.
assuming that the family planning efforts by HMB will have a
certain measure of success, then the population growthrate will
decrease. The following, Ffairly arbitrary, assumptions therefore

lead to the overall growthfactors F

= 1@t Firat ten yeara, assumed annual growthrate of. 2.6%4

g
Fg ont Second ten years, assumed annual growthrate of 2.0%4
The total growthfactor will then become:

Fef o % F . = 1.026"2 % 1,020 10 =1.29 » 1.22 =1.57=F

Q9 gl@ g28 " - .~ q
R Consumption Increase. In twenty yearsg time a lot can change.
The change in hygienic pattern and possibly in  improvement of
e@conomic  conditions may lead to an increase in the daily water

consumption per person. Since a few years the Central Fublic Health
Engineering and Environmental Organisation of the Ministry of
Housing and Fublic Works in New Delhi, India has adviged its chief
engineers in the states to increase the daily design water
consunption per head from 10 gallons to 195 gallons, i.e. from 435 to
78 liters. Such an increase we, in Nepal, can at present not afford
ourselves. All the same an increase from 45 to 60 per person per day
in twenty vears time seams reasonable. This leads to another factoaor,
due to the increase of the consumptiont Fc

Fc = 6@/4% = 1.33

I Wastage and Leakage .0One unavoidable fact of life in a water
supply scheme is the wastage and leakage of water. Obviously,
through design, maintenance and tapstand supervision one can hope to
raduce the spilling of water. However experiences in other countries
show that it is necessary to calculate with a factor for wastage and
leakage. Assuming this leakage to be only 10% of the total daily
demand leads to a factor: Fl.

F1 = 1.1
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Taking all the various factors into account, we can calculate
the total future demand in the following way:

FUTURE DEMAND (FD)= Fq * Fc #+ F, # PRESENT DEMAND (PD)

1
ar FD = 1.57 #1.33 # 1.1 *FD =22.3 PD

The increase factor then totals s Ft = 2.3

ot
4. Peakfactor

For closed systems the following water consumption pattern is
assumed {(reference 3.1.9 of 1980 standardisation on storage tank
sizing).

Hours of the day Consumption in % of daily demand
5-3“ A ffte - 8-3” anmn 4@%
8.70 a.m. - 4 p.m. 207
4lpnml e 7 p-mn 35:’1’-
7 p.m. ~ 5.30 a.m, ) a%

This consumption pattern igs based on agsumptions and not on
actual studies. All the same the daily pattern of activities in the
hill districts supports this assumead consumption pattern
sufficiently to justify the above division. Taking however these
figures not too rigidly, one can say that during the morning and
evening houws about 75%4 of the daily consumption has to he supplied.
This amount then has to be supplied in about five to six hours.
Thus, we have to also calculate the distribution in such a way that
it actually can deliver the required quantity. This means that a
peakfactor has to be introduced for periods of high demand.

- Assuming that 754 of the daily demand has to be supplied in
six  hours, we can obtaln the peakfactor through the
following:

Fpm24 hra/é hre * B.75 = 3.8

or, the distribution system has to be calculated for a
maxkimum flow of .0 + Q . .
average _
In the case of an open system the following peakfactor can be
assumed as @

F = 2.0
P

N.B, To avoid unnecessary wastage this factor is reduced in
comparison to the factors used in a closed system.
Note that it is common practice in our office to design closed
aystems as these can be operated more reliably.However a small
system not longer than S km including the distributionsystem
could be designed as an open system.
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The following example illustrates the working ot the above factors:

ek i G e A YD R S . S5V 47 ok Sk M i, i, . YT LR AR AN ik} e Al A Y WD FRYS R A i ol et eried SR ST W S i rafom s S g AT PR 6 SN 4248 A BTy Shmsf 111 i AFUE L) b Hall b ks el s i i 4T i S A

TaF HOUSES  POFUL-~ WATERCONSUMFTION FLOW PEAKFLOW
wimgl wed T x o 3 A
OOt WO, SOt MR ot
Tap 1 23 161 72455) 1&663‘) @.19 0.57
Tap 2 12+school 84+100st 3780+10007° 8694+2000 " @.10+0.02 @.3x2
Tap 3 0 218 450 21735 29 a.75
Tap 4 16 112 5040 11592 a.1% 2. 40
Tap 9 - 28 196 8820 202864 2.23 Q.67
Tap 6 19+healthpost 133 5985+ 5@311 3765+2’£Eﬁﬂ§ A.16+0.02 a.5%a
i o R BT T ST N N ST TS NI I O IS T I TR U I SRR e S T AT AT D Y A 0 2 T T U e D R A S ST oo g 0T RTINS TN MR I B I Om o Sy an am i Eh
Total (1/s) 1.10 3.23

et gpea b PR L35 M S U A (B i Y P e S Y T S Bl st Ml Y T oy e s AL P e P

Notes. 1) Daily consumption 2043: 45 liters per person/day
23 Daily consumption 2063 : total of 2043 multiplied
by Ftotaﬁ.ﬁ
%) Peakflow = Q * F_ =0 » 2.0
4) Pmpulatiwnz5evenpinhabitanta per household is assumed
5) School: 10 1 per studant per day
by Doubling of total consumption in the school in 20 years
7) Health Post @ 500 1 per day (2043
8) Health FPost : 2000 1 per day (2063

In the case of &) and 8) an average water consumption during

the day is assumed, or a peakfactor of 1.0 (F‘p = 1.@)

Source
Tap 1

Tap 4

L§pr1y main | Distribution system
rBaily demand [ Daily demand
24 hours : 24 hours * Fp
5
Tap 6
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Calculation of reservoir size (roughly):

Tank outflowl’ o * Foo* 3 * 3608 = 3.24 % 3.0 * 3600 - 14992
Tank inflow R I oe 3600 = 1.1@0 #%, 0 #2600 = §1i6880

Tanksize required = 272112 1

or v 2301 0m
3z ' :
A reservoir of 23 mn” will thus be sufficient.

I+ we decide tg build a reservoir for the first ten years only a
tank of 2 m” is sufficient as is shown in the following
calculation.

Tank outflow G,,° * Foo* 3 % 3600 = 8.75 * 3.0 * 3 x 3600= 24300

Tank inflow @ % 3 * 3600 = 1.10 * 3 * 3600 = 11860
Tank size required = :E:EB 1

or 12 m3

NOTES: 1} inflnw varsus outflow during the three peak hours
23 sdemand in 179 in 10 years 10.75% l/s(see annex 1)

) I%wlb assumed that the reservoir tank is completely
full at S.30 a.m.  and completely empty thres2 hours
later,at B.30 a.m.

4) A second tank of 11 cu.m. can be built after 10 years
to cover the demand of the second ten year of the
service life of the system. Such an approach is not
only financially attractive because of the readuction
of the cost of initial investeent and interest, but
alsn provides the opportunity to place the tank
nearer to the place where increased consumption is to
he expected.

The same situation {or an open system leads to a slightly
different calmulatimn(Fp = 2.0).

ke dbers i i Ml Mo ikl Bhoin s e e s frrve el virin ok dpin paagr s TS L Ry Lo PR AN LA AL Wikt i et rrmm b s s eSS SR St spash S o St ok S At N D IR S STV AL RS PR PR AR PV SR AR LTS SEALS PTURY P s T R S

TAP HOUSES FOPUL— WATERCONSUMPT TON FLOW FEAKFLOW
NUMBER ATION 2045 20635 (1/%) (1/%)
Tap 1 23 161 7245 16663 @.19 @.738
Tap 2 12+achool 84+108st I780+10200 B84F4+2000 0.10+0.02 a.22
Tap 3 A ] 210 7450 21738 2. 25 @.50
Tap 4 16 112 _ G540 11592 B.13 Q.26
Tap & 28 196 86229 20284 ' .23 Q.46

po 6 19+healthpost a3 F985+500 137AH45+2000 B, 16+0.82 @.34

- e s b AS b wayes s s s s Srrm matis gy S T AR S AT S INAAD S Bk Frrm eribd sl A MMAAS i e Sttt Y AL ML MR PSR S0 40t ARk AL fmr s b e S ik S AR S IR AL AL (L shat s e e Wl B ot i sy iy o S b

Total (1/%) i.10 2. 16
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Source Tap 1

Tap 4

Main & Distribution syshem

Daily demand
ISP <4

24 hours b . Tap 8

M.B. 12 It should be noted that it is cheaper to lay a slightly
larger pipe now if so required, than to lay an extra or
bigger aize pipe in ten years tims.

2) Consequently, pipeline systems should be designed for
the predicted flow of twenty years ahead. Additional
tanks or intakes cam be built aftter ten years at little
extra cost. Through such a procedure we decrease the
initial investment in cash and time, thus possibly
enabling the project Lo serve more project communities.

) In special cases, when there are Jor instance no
alternative watersouwces around to  augment the present
inadequate supply the regsponsible engineer can decide to

B HLME a future  consumption per  day af 475 1
only. tinstead of 60).In such a case,(F t) equals
1.77. tot

45 High peak flows at tapstands will sometimes reguire more

than 1 tap to discharge the flow. Although this at
present may not be feasible in all cases it should still
be kept in mind that this flow may need to be delivered
irn  the near futuwre, Thus, the distribution pipe line
needs to be calculated for thig flow and adequate
provisions at the tapstand need to be incorporated right
at the design time.
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Seneral Notes on the Standardization £9043/44

Last vyear the 2041/42 standardisation was revised due to the
introduction of standard norms and measurement book in the process
of preparation % contruction work of the community water— supply and
sanitation projects.

The major change in that revision was the introduction o+
quantity of different items of work instead of materials. This year
changes in the different structures have been included. Furthermore
for each structure a breakdown of the materials is given in order to
facilitate the work of cost estimation.

In addition to the sstimates given in the next pages, the
following general notes shouwld be observed:

-~ Each project should receive T m wiremesh 1mm and 3m  wiremessh
4 mm for sieving cement and sand respectively. After use this
wiramesh can be used far preparation of tanks, BPT etc. and for
sanitation. This wiremesh should be added to the estimate.

- Tools :
The tool list provided in pages 9 through 11 are guidelines.
Depending on  the circumstances it is posuible to change the
quantities given. However a brief explamation in writing will
be required why the changes are neCcessary.

- Catchment |

For the stream and spring catchment only the collection chamber
and valve chamber have been standardized. During detail suwrvey,
the oversesr or engineer has to meke a sketch of the apring,
Fholsi or &hola. O the basis of this sketch additional
structures for the easpring or stream catochment should be
degaigned. These should be estimated separatly and added to the
estimate of the catchment, : '

- Viilage - gontribution
The village contribution for stones, gravels and trenchdigging
and garthwork of vorios units of the projectshould be
caleulated according to the standard Norms sent by Ministry of
Panchayat and Local Development, Fulchowlk,

i hrm. $vn bt Le ey SRR e

School /Healthpost latrines are to be included in the egstimate
on the basis of one room per students, or users in the case of
a haal thpost.

As a rule the following can be used to derive the number
of rooms of a set of latrines:

-

rOoOm

School less than 100 students ) i

Health Fost - i room
School 100200 students ' o 2 rooms
Big Health Post - 2 rooms
School Z200-300 students - 3 rooms
School Z00-400 students _ - 4 yooms
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More than 4 rooms will not be provided in a school. In  very
large schonl a separate 1 pit box latrine can be provided the
teachersa.

It should be noted that although a set of latrine is included
in the estimate, theee will only be built when the headmaster,
the school committee or the hgal th—-post~incharge have
speclfically asked for their construction in writing. Until
such a request is received no latrines are to be constructed.

For the latrines a new standardisation is underway and will be
printed later in a separate hooklet., Until then the atandardi-
sation used up to now will be valid.

Desian ~

The design of a system is to be made according to the note on
this subject dated JBeptember 1982. A diversion from these
design rules is only allowed after the approval of the Froiect
Manager.

The present design proceduwre is as followss

Fhase Done by o Checked by
Survey calculations OveEr seer engineeer
Profile (draft) OvEr seer srgineer

Design (drafi) enginesar Froject Manager
Profile/design drawing{final) overseer engl neer
Eatimate aversesar ang i near
Technical approval Fraoject Manager

Approval Director

- Qriginal File

The original file should contain the following informations:
« preliminary survey report
. survey calaculation sheets
» calculation of (peaks) flow for each tap
» hydraulic calculation sheets
In case more tham one possibility was calculated, indicate
clearly which one was selected.
« sketch  and guantity estimate of additional structures Ffor
apring or atream catchment.
» map like sasketch of the supply area indicating easily
recognisable points(temple, bridge, peepal tree)
« blueprint of Final design with profile and HGBL and
flowdiagram of system. (indicating flows only)
. relevant correspondence.
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Calculation of gm

) is the daily demand in 1/¢ after ten years
Q1 car be calculated in the same way as the §.,. of 1.18 1/8 mentio-
n&g earlier. It can also be calculated in a ﬁ?ightly simpler way,
But then we have teo redefine some of ouwr assumptions. It was stated
that

_ tht = Fg ¥ pc * Fl
I we want to use the same formula for the +iret ten years, we only
have to rewrite the formula as follows:

F * Fl mo .29 % 1411 % 1,1 = 5,58

tot ngm * chm

F = .29 (refer to 1. Growth Factor)

F?lm : leakage and wastage are not assumed to change
F t an  increase of 4% to 90 liter per person per day is

cl@ o )
assumed in ten vears, or Fri = 1,1
The daily demand atter ten years can now Qe calculated as ftollows:

F 1.58
o1 = -£0L 108 O, = === % 1.12 1/s = 0.75 1/=
Ftﬂt A

Reduced Increase Factol EEQE
As mentioned on page S, note 3) in special cases it might be
necessary to reduce the assumed future consumphion. Therg are two

poseibilities to do so.

1) The future consumption per day and person is assumed as 45 1 only
instead of A8 1. The total increase factor becomes then:
d = * F = 1.5 - . * 1. = 1,73
tht Fg Fc * F1 1.597 » 1.0 1.1 1.73

2) According to National Census in some districts the population
growthrate is not 2.46% but as low as .54 (Syangia ¥ Falpa). This
is due to population drain. In these cases if oecessary the total
increase factor can be reduced by taking in count the individual
growth factors (population) of the districts.

Districts: Growthrate: Growth Factor: Total Increase Factor
Normally see side 1 1.57 1.57%1.33%1.1 =2.30
Syangia, Palpa .5 %4 1.1 1.10#1.33%1.1 =1.61
f3ulmi, Farbat 1.0 % 1.22 1., 22%1.33%1.1 =1.78
Lamiung 1.5 %4 1.3% 1.35#1.335%1.1 =1.98

Note: These reduced incresse factors may be used only in special
cased, ln ardinary casegs the factor tht=2.3 has to be applied
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Guideline

on Issuwing of Tools to CWES-Frojects

Tools provided by HMO

Jr— TR ——— — A Lrks i S e ey R W o v e . il e Sy vt ity it i it

Description Unit 5 km  1® km 10 km Remarka
1. Shavel pe 4 & 8
2. Pick Axe _ pe 9 g8 i@
Z. Steel Pan pe 510 S-10 5-1Q
4, Sledge Hammer 10 lbs.  pc ) SR, 2 According to
MABONrY work
Y. Sledge Hamner 8 lbs., gc 2 2 3
6. Sledge Hammer 1/2 lba, pc ] 5-10 510 Aécurding to
masonry work
7. Stone Cutting Hammer pc 4 4-8 4-8 According to
. masonry work
8. Stone Chisel &" pc 2 3 4
?. Stone Chisel 12¢ pe 2 3 4
19. Stone Chisel 24 pc 2 3 4
1i. Building Trowel pe b 5-10 5-10 According to
. masoanry woark
12, Pointing Trowel ’ pc A 4 & Accarding to

masonry woark
13, Finishing Trowel poc 3 4 5 According to
' MASONry worlk

14, Mason String bdl 1 b 1
;5. Steel Brush pc ) = 1Q
16. Soft Brush . pe 1 1 1
17. Smooth Steel File vy 1 | 2 2
18. Concrete Chisel 8" pe 1 1 i
" 19. Kerosens Jerrican 10 ltr pc 2 2 2
20. Keraosensz | . ltr 20 40 &0
21. Lantorn pe 1 1 i
22, Crow Bar 3° pc 2 ot 4
2%, Crow Rar 4° : u pc 1 2 “ 3
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Buideline

on Issuing of Tools to CWES-Projects

Toals provided by UNICEF

s — b arain = Vm2 UL 1 A BMAL - b ke ke s s e PR R B O e e AR e e g ki . S A8k ot W e W e ALY vk M Rfrd Wy T

Description Unit 9 ke 18 km 1@ km Remar ks
1. Toal Bex {(empty) ' =1 1 1 _ 1
2.  Towol Box Lock pc 1 1 i
3. Heating Plate . pe 1 1 1
4. Teflon Cover _ pC 2 i1 4
8. Thermochraome Crayon pe 10 15 20
6. Blow Torch pe 1 1 1
7. Hewp - _ - - - -
8. Putty Compound: o ~ - -
2?2, Teflon Tape rol}y -~ - - According to
' - : Bl pipe-line
1@. Beberit Knife pc 1 2 2
11. Fipe Wrench 14% _ pc 1 | i
12. Pipe Wrench 1@" e 1 1 1
1%. Pipe Wrench 24¢ pc 1 1 1 According to
: _ Gl pipe size
14. Fipe Wrench 26" pc 1 1 1 According to
Gl pipe ize
1%. Hacksaw:Frame R <1 R | 1 2
16. Hacksaw Blade p 1@ 15 20
2 2

17. Adjustable Spanner. pe 2

40
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Guideline
on Issuing of Tools to CWSS~-Frojects

Tools issued on MAB-Form
The Ffollowing tools will be provided to the W8S-Technician upon
submission of a MAG~form. After the project is completed or any
time earlier when the toonls may not be needed anymore, these tools
have to be returned to the store hy the technician.

Description tUnit CGuantity Remarks

HMG-Material
1. PFlumb Bob Line pe i
2. Steel Scissars pc 2 only required when ferrg-
' » 4 cement tanka or fercocement

Z. Rammer pe 1 constructions are bullt

4. Wood Chisel . pc 1

%, Carpenter Saw pe 1

bh. Triangular File pc 1

i. Combination Fliers pe

3 < &4 if much ferrocement-work
2. Mason Sopiarea ne 1
F. NMail Rempving Hammer pC i
4. Spirit Level pc 1 4 only i+ project is more
than 19 km long
5.  Heating Flate ‘ pr i

14
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Summary of: -Catchment (only Collection Chamber and Valve Chamber)
~Interrustion Chamber (1.0.)
—Breal Fregasure Tank (BRFT.O)

i Sraat s g e g oy o ey i ikl aas Jekie L2 LPLL BORE- WAL 1148 Abemb H/ar 7 e i e e e 34480 ybe Bt Sk e} St Pt ikt LAk S ek s b b b e e - A S Wy it Bt P S i ] - e

Description Uit Collection 7.C. BFT.
: Chamber

Quantities of Diffecent Work
1. Earth Wort Excavation m3 I.96 1.80 3.95
2. Dry Stone Soling m3 Q.49 @.22 @.58
Te PLCWE. Work (1:234) mZ @.85 .3 0. 64
4, P.C.C. for Frecast Slabs m3 a. 085 .04 2.0835
5., R.C.C. Work (1:2:14) ‘ mX 3. 884 — .11
6. R.R. Masonry (1:4) w3 2.3 1.19 2,50
7. Formwork for F,C.C. m2  1.96 2.96 2.10
8. 172" (12, %mm) Plaster (1:4) m2 \ 8.92 4. 54 8.62
2. EBarbinding R.C.C. kg 371 - 5. 40
1@. Fencing Wark o | m . IB.0 - -
Fittings | |
1. 6G.I. Pipe 2" _ m 1.4 2.0 2.5
2. G.I. Nipple 2" pe 1 - -
5. G.1. End Cap 2" pc 1 1 . 1
4. Gate valve 2" . pec 1 | —

S. Flange Set 6Imm-2"
or Brass Union &Zmm pe 1 ‘ — e

4. GB.I. Strainer 2"

or HDFP Strainer &3mm pc 1 - -
7. HIP Pipe &3mm-(Ekumate) m 19 ’ 10 10
The following items according to pipe-line diameters
Inlet/Outlet
8., 6G6.I. Pipe | m e 0.7 2.7/ Q.6
9. G.I1. Elbow | pc — 1 — ) -
18. 6.1. Nipple | pe - — — /2
11. B.I. Union L pe e - S
12. Brass Union | pe o 1 1 /1
13. Bate Valve | pe — R -— 1
14. Ball Valve . pe e - 1 /-
15. 6.1. Reducer up to Diamatar of Ball Valve: pe B | /-

12
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Summary afs ~Catchment (anly Collection Chamber and Valve Chamber)
~Iinterruption Chamber (1.C.)
~Rraak Pressure Tank  (BPT.)

B SN bt B el drake Akl M 4181 AL ot sk Ak Gl U 8%9 S TR A Mt A YL G Gh1fr et Wb NP fugm it b (148 S TS RS T A i st S G MLPYS e s S e b S S SOAAS WIS e i s Al 7 b e sinnd R34 st 4 L s k] e 3 e s S

Description Unit Collection I.C. BEPT.
Chamber

Buantities of Material |

1. Stones (Blocks) m3 2.80 1.40 2.92
2. Stones (Bond) | om3 @.30 2.14 2.7
Z. Aggregate 5-10mm . m3 @.11 a.04 @a.10
4, Aggregate 10-20mm mz D.22 a.08 | b.20
S. Aggregate 20-4@mm 3 @.52 2.18 @.43
4. Sand o m3 1.61 e.71 193
7. Cement byes 14.7@ - 5.58 Sl 60
8. Big Slab Frame B80/88cm pc 2 1 2
?.  Nut & Bolt Set pc 4 2 4
1@. Rebar é&mm | kg 0.9 ——— 1.2
1. Rebar 10mm | _ kg 2.9 —— 4.3
12. Binding Wire ’ kg @.04 i .05
3. Folythene Sheet (9@cm) m 2.0 1.0 2.0
14. Barbed Wire \ kg S0.0 —— s
15, Wood for Fencing T m3E a.19 - : -
16. Wood far Formwork . m3 0.1 2. 05 @.11
17. U-Hooks ‘ R 77 — —-—
18. Nails _ _ kg Q.50 Q.ES‘ @.53
19. Skilled Labour HMBG MD 20.8 9.9 19,6
20. Unskilled Labour HMB ™MD 21.0 T e.7 0 18.5
21. Unskilled Labour Village  MD 6.3 2.9 6.3

43
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Summary af: ~Valve Chamberat

Al A st rae ) AN SUAR (MaF i Sy Soris PSR P W il s e e e AT Al i o m e~y S0 S s e S BT Wi M Shmin s S e MR A AT A o R

Description

Tap Connectian
Main Valve
Cleaning Dut

i,

e s et

Cleaning ARir-—

out

valve

i el oty et AR, B SR SRR Ty e AL S 4 e bt GRALD AP oot durve B il A MR WAL SR Moy Pyl i) iy PR e A el sk e LA A HUAG TABLA TR o Al AR W e T ) $SAAS Ay LS sl S S ke VPR T e S P S Sl v P AL Gt i, vt S A

Quantities of Biifereot Work
1. Earth Work Excavation

2« Dry Stone Soling

. P.C.O. Work (1e2:za)

4. P.C.C. for Precast Slaba
b R.E., Magonry (1:gé)

7. Formwork for P.T.C.
Eittings

i. B.1. Nipple 1/2°

2. Bal. Union 1/2¢

3. Brassunion 20mm

4, Stopcock 1/2"

5. HDP Fipe &3mm (Exomate)

The following items accoarding to nipe-line diameter: -

4. B.1. Nipple

7. Brass Union

B, QGate Valve

Y. HDF Tee

18, 6.1. RedQcing Tee 374"

11. Air Valwve

Air Yalve
Unit Tapcan— Main-
nection valve
m3 1.77% 1.73
m3 B.22 0.22
m3 &.146 2.16
m3  0.843 2.043
m3 1.24 1.24
m2 0.946 @.96
pc 2 -
pe 1 e
pc 1 e
pc 1 —
M — e

pc — 2
pc —— pis
PG w—— ._ 1
pC - e
pe - -
pc - -

14

1.73
0.22
B.1&
0.047%
1.24

0.26

B.16
2.0@43
1.24

Q.24



STANDARDISATION CWES Fokhara Revised Bhaadra 2043

Summary of: ~Fipeline (1 meter)
~Tapstand (Bazar~Type) : -
~Tapstand incl. connection chamber (Baxar Typea)

Description bUnit Pipe- Tapstand Tap
line Bazar- incl.,
I m type conn. -
chamber
Guantities of Different Werk
1. Earth Work Excavation m3 N 1.50 3. 23
2. Dry Stone Soling m3 e @.45 RD.67
3. PLC.C. Work (132:4) m> - @.21 0.37
4. P.C.0L. for Frecast Slébﬁ. mZ e - 2.a47
5. R.R. Masonry (1:6) R % —— 1,32 2.%6
b. Formwork for .0, 0. 2 — —— | B.96
7. 1/2"(12.%mm) Plaster (1:4) m2 - 8.09 8.9
8. Trenchdiqging m3 : Q.50 Q- , ——
. Earth Filling S m3 a.50 wovma —
Eittings
1. G.I1. Pipe 1/2" oom 5.2¢  5.20
2. 6B.1. Elbow 1/2" po | ’ , 2 2
Fe BG.1. Socket 1/2¢ pc ' ‘ 1 1 ‘
4. Brasstap 1/2% _ pe 1 1
5. B.1. Nipple 1/2¢ pec - 2
G, BG.1.0 Union L/72Y _ : po - 1
7. Brassunion 2@0mm pc ‘ —— . 1
8. stopéack /2" ' pe C— o
?. HDF Pipe &3Imm (Exomate) m ' : 10.@ . @

15



STANDARDISATION ' CWSS Pakhara Revised Bhaadra 2043

Summary of: ~-VYalve Chambher
~Tapstand (Bazar-Type)
-Tapstand incl. connection chamber (Bazar Type)

e e ki St o P b i Sl i s S i kLT LA it AARS e LS IR TR LR IS W MR PO MR 410t AR M 44D M PG S AR I it e it sk B A it . e st sk b WD il M i e YA i WA il S U S S S S e Ry s A

Description : Unit Valve~- Tapstand Tap
thamber Bazar- incl.
Ctype conn. —
chamber

Quantities of Material
1- StDn‘Efﬁ ‘Bl D(:""-‘-:;) m:g' 1.5% . 1.8@ 3- 3@

2. Stones (Eond) : m= @.1% 9.18 @a.33
3. Aggregate S5-10mm . om3 2.02 | a.02 0.04
4. Aggregate 10-20mm : m3 .04 Q.05 e. 0%
5. Aggregate 20-40mm " m3 @.11 @.11 2.22
4.  Sand _ mnZ 2.83 1.15 1.98
7.  Cement -_ ' bgos 4.00 S.00 | ¢, a9
8. Big Slah.FPame 80/80cm - pc 1 - 1

9. Nut % Bolt Set . pe 2 _— 2

10. Plain Wire 3.5mm _ kg —— 9.1 2. 10
11. Folythene Sheet (90cm) m 1.00 - 1.00
12. Wood for Formwork m @.03 - a.a5
1Z. Nails kg @.24 — @.24
14, Skilled Labour HMG MD 3 11.5 20.8
15. Unskilled Labour HMG MD 7.3 2.7 17.8 -
16. Unskilled Labour Village ™MD 2.8 2.4 : 5.2

16



STANDARDIGATION

CWss Pokbara

Revisaed Bhaadra 2043

summary of: —-Ferrocement Tanks

erik e ek A VAR MRS k3 AUAMD TS i S1F b vblde MALS SR LALML S-S U AP Yl e At Wil W S iy B ey e A et S ke b ik At S B b iy ik £y PR e P S T LS $50e8 SALR AL A Y At A

2.5 m3

B BN Iyp A L g g SRR S YR BT bt 14 PR R otk DAL AR BN LA S -0 SR ML e et b1

Guantities of Different Work

1.

13.

16.

17,

i8.

Description

Farth Work Excavation

Dry Stone Soling

F.C.C. Work (1:2:14)

P.C.C, for Precast Slabs
R.C.C. Work (132:4)

R.R. Masonry (1:6)

Dry Stone Masonry
Farmwork for P.C.0.

172" (12.5mm) Plaster (1:2)
172" (12.%mm) FPlaster (1:3)
1 /72 (12.5mm) Plaster (1:4)
Zmm Cement Punning
Barbinding R.C.C.
Barbinding Fe~Tank
Formwork Fe-Tank

Snowcem Fainting

Fencing Work

Earth Filling

17

2.9 /7 5 7 10 7 20

Unit

Tank

A A S bt sk )kl e Yokt ek B A

13,31
1.19
0. 59
@.07
0.14
3.74
0. 24
1.28

19,68

19. 68
8.35
9.@7

11,086
9. 68
9. 68
3.30

18.@

3.19

cubic meter

5 md 12 m3
Tank Tank Tank
18.02 27.97 45. 52
1.7@ 2.56 .92
?.80 1.18 1.79
©.a7 @.a7 a.o7
- 0.14 @.14 f.14
3.85 3.780 .95
B.24 @a.24 a.24
1.28 1.28 1.28
268. 464 45.70 71.7@0
28. 464 45.70 71.7@
19.14 13.76 18.90
1%.50 21.69 34.57
11.06 11.86 11.06
14,16 22.69 35.6%
14.16 22.69 5. 69
5.x8 ?.29 15.27
20.0 26.08 3in.0
4,62 7.0 1@3.51



STANDARDISATION CWss Fokhara Revised Bhaadra 20473

Summary of: -Ferrocement Tanks 2.5 /7 5 / 10 / 20 cubic meter

Description Unit 2.9 m3 5 m3 10 m3 20 m3
Tank Tank Tank Tank

Eittings

i. 6.1, Elbow 2" : ' pc 7 7 7 7

2. B.1. Elbow 1/2" | R T 1 1 1 1

3., 6G.I., Nipple 2¢ ' pc 5 5 5 5

4, B6B.1. Nipple 1/2" | pc 1 1 1 _ 1

S. G.I1. Tee 1/2° e i 1 1 4

b, B.I. Union 2% - ope -1 1 1 1

7. G.1. Equal Tee 2" pc 1 1 1 | 1

8. G.I. Brass Union 63mm

or Flange Set A3mm-2Y pe 2 2 2 Z

9. B.1. Gate Valve Z" pc 2 2 2 <
10. B.I. End Cap 2" (see note!) pe P 2 2 2
11. G.1. Reducer 2"-1/2" . pe 1 1 1 1
12, B.1. Bracket 2" pc 2 2 2 2
13. G.I. Bracket 1/2" pe 1 1 1 gy
14. B.1. Pipe 2" ' m 8.45 ?.05 12.15  11.5%
15. 6.1. Pipe 2" (Support pipe) m 1.9 1.9 - 2.1 2.3’
16. 6.1, Pipe 1/2" (Aeration) m 1.65' 1.465 1.80 | z2.00
17. G. 1. Pipe 172 (Braeketﬁ) m 1.50 1.50 1.50 1.5@
i8. HDP Fipe &63mm (Exomate) m 1i6.00 10.20 10.00 i2. 20

Note: Item 10. G.I. End Caps 2" are used only during construction.
They must not be included in the material order because they can
be taken from the cleaning out of other structures during the
construction. : '

18



STANDARD ISATION | . CWSS Pokhara Revised PBhaadra 2043

Summary of: ~Ferrocement Tanks 2.9 /7 5 /7 10 / 20 cubic meter

Description : Unit 2.9 m3 5 m3 10 m3 20 ik
Tank Tank Tank Tank

e i i ek ke Gk o i AL AL it it Lk ] i bl ke driey el mepe o e P TR TS RN VR ik Porth Wkd ASSES TRASE AR dSPAS b bl L3 etk i kb ot A Sk (U M il Akt S pposs mnod PRt e S s . oot Sim iy s pey P P T S R S e

i 4o - I

1. Stones (Blocks) m3 5,20 5.50 6,50 8.10
2. SHtones (Bond) : m3 Q.52 @.46@ @a.65 @ B.81
Fe Aggregate Do 10mm m3 .09 B.11 2,15 .22
4. Aggregate 10-20mm m3 2.19 0. 23 .32 8.45
% fAgoregate 20-4Gmm I ¥.43 .54 ©.74 1.00
G,  Sand ComE 3057 4.5 S92 7.61
7. Cement ' : ) bgs  21.0 25,3 34.5 48.8
8. Small Slab Frame 60/60cm pc 1 i 1 1
%. Rig Slab Frame BR/88cm pc 1 . 1 1 1
1@. Nut % Bolt Set pe | 4 4 4 4
il. Rebar &mm . kg 3.0 | 4,1 6.0 8.5
2. Rebar 1Qmm kg IG5.1 0 48.1 70.1  100. 3
1%. Plain Wire 3.%mm kg 20.0 30.0 48. 0 75.0
14. Chicken Wire Mesh (9@Qcm) m 28.00 38,00 54. 00 70. 00
1%5. Hinding Wire kg 5. 10 5. 4@ 7.10 - ©.10
16, Bamboo - Nos & 8 1 12
17. Folythene Sheet (90cm) m 17.4  17.6 23.6 0.1
18. Snowcem : : kg 1.65 2.70 4,465 7.65
17. Barbed Wire kg in.0 IT.5 4.5 0.0
20. Wood for Fencing : m5 .12 @.13 @.17 B.19
21. Wood for Formwork N m3 a.a7 @;07 @.a7 .87
22. U-Hooks  pe a6 51 67 77
23. Nails \ kg 0.682 @.82 B. 82 B.82
24. Skilled Labour HMG Mo S50.0 94.7 67.4 B4, 8
2%. Unskilled Labour HMG | . MDD 4%.8 50. 1 64,4 B6.9
26. Unskilled Labkow Viilage MD 2341 21.5 48.7 78.7

17
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CONSTRUCTION ~PLAN ®

N\
s
NN
i
ot

g | /
Q —
£ .
§ /I / / 513
= e
5|
80 30
|
140
TANK  CAPACITY Rim) Dim)
25m3 - | o080 1-60
5m3 110 | 220
10m3 150 300
20m3 | 200 400 . * . O as




TANK'S HEIGHT

TANK CAPACITY Hw- Wh - Th-
{ height up to water level ] {wall height) {fatal height)
2.5m7 130m. 140m. 1-80m.
57 130m. 7-40m. 1-80m.
10m> 1.45m. 1:55m. 2-05m.
20m3 1-65m. 1 175m 2:25m.

45



CONSTRUCTION — INSTALLATION

PR C)

20 10

SECTION-A “A _ _ % : 120 25 25
I | - —#254*—&—1»— 20
|60 | | __ 80 _ (FOOT STEPS])
E‘E\eme’rg{ _g;afer{ 1:4) | o
plastic g - ¢ ’ -
\ £ _ ; ground level
A Eaas i - g water level 4-, AR AL ATAS
S —— & _ ‘ .
& A { plas
< : g - g /,,/ ———aeration pipe.
{; " q & NN'\N. . . .
§ A q 0 { / P cement poinfing(1:3)
A X! J0 v / Mmasg
j ; = g m30 t ' //j // E
¥ Q] T -l A |
3 7 Iy '
e 9 % J« cemdnt
‘ T P a N
{15 a,\ 1IN - / waste washout
AR TSR RILIR PRI | E
T DDQ .o.o.;.o’..o‘o,";m.’fi&s’,.t.s',"é.o!o}ﬁ 0 Sy // %} E \—“ HOP @ 90mm
8 OVULL AU e | A
oo e e = = o7 o i e B 1 o
~ ——l— LS O LR A
| | | | -
l ’ H ! L0 Wl
IZOI?SH R | R. |[
| . J! 0| s ,39
note: i ] l -

2uniing  should not be done in dom roof.
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CONSTRUCTION __ INSTALLATION ®
SECTION-B-B {30 1 40 | 60 |30
cement,plaster(l.4)
A o el
o &
- -4—— plasfic - F5 T
= /A “?&% enfp:e 4 / plastic
A, Zf“ e I 4 N
A — __ ¢
X
. / @ / %
= it SRS B P
@ / S 3 // cement |3
S st Hla| L el A
. w 201 f Z.
gL ISISINZIE 7
E A + 8
i ’d 8 / : f é
| / cement, IS
| / y 2 4 H / p[asfer{g) cﬁi!
T iy 1 - — IS
XX __:_:_-;i_*‘:’.‘—-g-- [~ ::7___ g -
| / sy o U [ ) 'Q LEGEND:
wasfe washout K
4 DP @ S0mm A b ____n:___ 7] .
e T e N t - A cement masonry (1.6 )-
24, Ly )
OOOEEE000 - £ _
30 100 : 30 PCC (1:24)
— 160 | | | E soling.




Th-

TANK — SECTION

e steal bar @ 10mm

Wh-

plain wire ¢3-5mm@ 5em Cf -

i
“chicken wire mesh 1 layer.

Trplain wire 23-5mm @ 32¢cm %

—steel bar

WATER LEVEL

TANK ROOF DETAILED

$10mm or 8mm - A ‘“ﬂ" T
N
; 3
Ly Chicken wire

| ! tayer. _ '

- | , | —~+G1I pipe 82
V™chicken wire mesh | [support pipe]

2 layer up to90Dmeter.

STONE SOLING
200M. '

WALL REINFORCEMENT C

KOOF

»

)




OPERATION

(HAMBER SLAB REINFORCEMENT

j 1
S
—
POS| 8 | L-/PC |[FORM| TOTAL PC- |TOTAL LENGTH o
11 155 2 319 D
aim : 3 " %
2 (Gmn 45 @ |—— § 277 ; -~—“'§: “‘
. , S5
3 g | 135 4 540 ! 3
4 mm 65 — 6 390 4 j_; H—
TOTAL=1590m. q}_\e S
%

* 30

&




REINFORCEMENT FOUNDATION PLAN

A. TANK
B- OPERATION CHAMBER

160

140




TANK FOUNDATION @)

REINFORCEMENT — TABLE

TANK CAPACIT STE 'Z BARY  LewgTH | PC l FORM TOTAL QUANTITY | TOTAL LENGTH
2.5 m? 10 mm 85cm 10 PC 850 cm
5m3 10 mm 85¢cm B 14 PC 1190cm
10m? 10mm 85cm 40 ’ 19PC 1615cm
20m 10mm 85cm 25PC 2125 cm
TANK WALLQO)
rank capacity | 1L BARY ienT [ pc FORM | TOTAL QUANTITY |  TOTAL LENGTH
2:5m? Dmm 185¢m 10PC 1850¢cm
5m? 10 mm 185cm 14PC 2590cm
10m3 10mm 210cm 19PC 3990 cm
20m3 10mm 230cm 25PC 5750cm

43



REINFORCEMENT-TABLE

TANK ROOF
TANK CAPACITY  |PTEE ng BAR | 1 enGTH  PC FORM TOTAL QUANTITY | TOTAL LENGTH
3 ) 160cm .? PC N 320cm
Z-5m 1Gmm 90cm 3 6 PC 540cm 840m
3 _ 220cm | Z2PC 440cm
sm 1G mm 110cm /__‘ 10 PC 1700cm 1550m
300cm : 2PC 600cm
10m> 10mm 160cm 10 PC 1600cm
150cm 5PC 750¢m 2%-50m
4£00cm 2PC 800cm
20m> 10mm Zi0cm 10PC 2100cm |
200cm 11PC 2200cm 5100m
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DOM _ROOF _ REINFORCEMENT | +©

nofe - :
— two ring for 2:5 m3

—three ring for 5m> & 10m3

— four ring for 20m>

support pipe.

ring bars 8 6mm.

main bars @ 10mm.

tank wall.

Gskba



(1) inek
(2} overflck~
AN N 5  wasfe wash ouf
2 HOP @90mm-
gl ) f :%/’—-——————3 ] HOP reducer ?
' i, L 7 1{// )
| LEGEND
OPERATION CHAMBER

4 a cement masonry(1:6)

7] ferroccement wall - -



== f——d

w0 |
|
TANK CAPACITY
NO FITTINGS REQUIRED 25md | 53 om3 | 20m3
1 | FLANGE SET 1PC 1PC 1PC | 1PC
2 | G ELBOW o 2* IPC | 3PC | 3PC | 3PC
3161 PIPE o 2" 285n | 2.85m | 300m |320m
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2+ OVERFLOW

i 45 ‘ =
I . 1
44\
‘M‘
‘ TANK CAPACTTY
NO FITTINGS REQUIRED 26m3 | cm3 | 10m3 | 20m3
1 Gl FLBOW o 2* 1PC 1PC 1PC 1PC
2 Gl PIPE® 2 2:30m |230m |245m |2-65m




30

3. (LEANING OUT

note.-

-no 5-G1 endcap @ Z&dur.fhg consfruction aonly-

o ’ AL X<
®

NO FITTINGS REQUIRED ysE Tﬁg LAD f{}(; ?, 3

1 GI FLBOW ¢ 2' 2PC | 2PC | 2PC | 2PC

2 GATE VALVE® Z' 1Pc | 1PC | 1PC 1PC

3 GI NIPPLE ® 7' 1pc | 1pc (1P | 1PC

4 GI PIPE® 2° 160m | 190m | 2:30m |2-60m

=2
Cs

4



nofe~

@

4 OUTLET

- -no 14 61 endcap ﬂZ#dm'ng construc fion only -
-HDP recucer? if required, joint it out-
side the operation ¢
-if reducing fee Is used one, nipple and
reducer should be deduct-

mhber”

@ ' 4

I E@p
]

Q &
it Y

—g m =
NO|  FITTINGS REQUIRED ey e AT P |NO|  FITTINGS  REQUIRED sy P AP
1 GI ELBOW 82" 1PC | 1PC | 1PC {1PC 7\ GI REDUCER 97'- )7 1PC {1PC {1PC {1PC
2| GIuNONg?Z wpc Lipc |1pc |1pc | |68 | 61 mipPiE 2 B 1pc | 1pc |1PC | 1PC
3| GINPPLE®Z 4PC [4PC |4PC (4PC | | 9| GI TEE 8 )" 1PC {1PC [ 1PC | 1PC
4| GATE VALVE®Z' 1PC {1Pc | 1pc {1pc | 110 G ELBowe V) 1PC {1PC | 1PC |1PC
51 GITEE @ z*/féfzq_q%farff 1pc {1ec V1ec V1c | || 61 pipE 0 W 1.65m | 1-65m | 180m | 200m
6 | FLANGE SET 9 63mm 18ET 157 {1567 1se7 | V12| GI PiPE@ 2 170m | 2.00m | 240m | 2-90m

is



COLLECTION (HAMBER & VALVE CHAMBER

260

G1 or HQOP strainer

HOP overflow

e e

- | | e 1
dam /catchment I m—— — e — — — — — — — - o
~ small channel or " ; — —-——( | "‘;
HOP pipe 290 or 863mm i | i ] L ZY) | | | Su;gb}‘}:‘“p‘g;;g T
t ‘ ]__ —_—— I | - = ' ! I S
A . i e ; : | 1 :"_Z‘:::m:':%‘ g’ A 3 &
— — — — } j
' | ] o
| S A S i |
| [ ;U_’L__. I {L! | waste pipe =
1 WM e
I o
T plastering; cleaning out
E n(14)
o
\aeration pipe
v 30 100 40 60 30
270 -
PLAN

¢s



woewp: . COLLECTION CHAMBER & VALVE CHAMBER
V"7l cement masonry (1.4} | | _ o HDP STRAINER:

DIj stone soling . ' SECTJON A—A o ( heat fo fit 1//
- | o .. HDP¥&3mm pipe /
C 20 | 11 -
Rii PCCERCC (124) 200, 80 129 : B DO HIP ke
l

end capll’

main bars B T .3Q.__L,ZQAE/ /
10mm )d5*¢05 1.204@.15¢cm /( | slab frame sltab frame 1 | | ; i

distribution barsf————_ | 80x89 60x89 | | | |
6n*m,ef 8 Nos 04 m@75cm‘/c \ B = N ‘ o

dam [ catchment

s ERuso s 2d geration
e “pe

10010,

small channel or
HOP pipe 890 or
sec3mm.

75

supply pipe
~ 3 -

3

SAPSIGTNTY S B SRy L IRr C by ool W | I |
j O LI S I K 5 | waste pipe
PCL

1ag

]
+JQ“L_/ 27q

15151510 25
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tew @ 0
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BREAK PRESSURE  TANK

plastering
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BREAK PRESSURE TANK SECTION A-A
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LEGEND
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PCC 2 RCC (1:2:4)

soling { hard core) p
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PLAN

INTERRUPTION CHAMBER

SECTION A-A
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VALVE-CHAMBER : - @
PLAN SECTION A-A
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brass unian- brass wnion- | air valve %{ | @
: gate valve. FHDP pipe. | .
| - DETAILS . ﬁi&i |
brass unon || brassunion
FITTINGS AND  VALVES | oo ‘ngm
st TR |
THE —— ﬁ[zt_ §
VALVE - CHAMBER e _“9 ’1
_ , . ~ Ol nipple
MAIN VALVE . | | | - AIR VALVE
| GI union brass union | |
: o _ L brassunion brass union
Gl pipe sfop cock |- HOPpipe ‘ .
ST, ¢, | . HD'Pp:pe - gfa\z‘e valve - HDT pipe -
| B ’- J _| HOP pipe
?) ' L L |
Lnipple | | | | r—_—‘ | ' |
| o | | | GI nipple ' [
TAP CONNECTION CHAMBER R CLEANING OUT o ‘

main line
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TAP-STAND PLAN @
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TAP-STAND

SECTION A-A

200
[ EGEND .
E 2|cemenfmasomy{7:6;" 80 0 .
5N P (1:2:4 )
(260 |
| . ey
@ stone soling / Vi
_ l :
plaster (1:4) e neSonryrs)| o= plaster(14)
| il
/\"/A’/ | i/,/"/
/ .

plain wire
/"sfram er
ya

10,15

!
J

50
!

25

L%

”m

(=

9 )
GL___ o
2 S

180

e



b

F— L
SEUION B84

v " .

OO W -

LEGEND: | L0 130

¥
' E : . ) ; !

A
A

a
& 4
-~

f .
OD stfone soling-

‘plaster (1:4) -

8 PLC(1:24) ‘

; )

P ' , | 25
cemant masonry{1.6) / y : 5

|

4
" '
S,’ ot W
wy
o~

30 .

| _plaster(l4)
S

| PCC(1:2:4) /
waste pipe, HDP;’}&BW\ i .
{ min. slope 1:30)

15 1ol 20 bolss
T 11
70




