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1 c Xg|,|;©d«ction c, 

T®s? years t h e Local i>«veiopsient Department (LDD) hasi hsera 
c o n s t r u c t i n g dr in tora t^r systems for v i l l a g e s in ruifsti aren­
as 0 

The- r e s e r v o i r tsnkat b u i l t i n t h e systeiHS a r e of c a p a c i t i e s 
.from 2 BI up t o 40 m < 

While b u i l d i n g a drinfcvater system vow have t o snest s e v e r a l 
problems* lassk of cea«at B t r a n s p o r t a t i o n problem „ l a c k o f . 
jaoney and a f t e r construcfcio n t h e maintenance p r o b l e m 
As & r@s«rv»ir tanft is; an impor tant olement. in a dristftewa-
tesr systoera and fo r oonsfcruction much m a t e r i a l and labowr 
a ra r equ i r ed 0 an up«d?iting has been mad® of t h e s e v e r a l 
c o n s t r u c t i o n s of tanks* „ 

The t a r g e t of t h e r e s e a r c h i s t o c o l l e c t in format ion of 
t h e q u a l i t y of t h e c o n s t r u c t e d r e s e r v o i r t anks . 
This informat ion w i l l be t h e b a s i c t o f ind c o n s t r u c t i n g 
isjeth&ds t o dec rease iefa use of eeiaent0 t o i n c r e a s e tfoe 
funct ion and t o improve t h e cons t ruc t i ono 
Proposals fo r t e s t i s a r e g iven a t t h e end of t h e Esparto 
After s tudy ing t h i s report c r i t i c i s m * recommendations e>r 
o t h e r ideas may a r i s e t o thm r e a d e r 0 P l e a s e 9 don't b^ry 
theaa i n ymar mind9 but; vrifee them down and send them to* 

AT- Group 
Geeaan Volunteer S e r v i c e 
DjLlli Baaar 
FGBox 442 
K&thKaandta 

I t i© up t© X«D& what t o do wi th th© res ia l tso 



<-- v-: sfeor<2 vat<B3r;> .-; „.'•->:.->;'? ••••vr.t-r f;, vur aud valr :.^ 

» ; . 'solid f-'ev>ndsii--'i 

<=•• • :W3.,id r o o f 

=• < }• ^ i i e d i«e':;'hodsx i:*r fi*r,?ai *uctf-:.'.':Qni 

<---> ',-•: isy t o b@ !naint?!lnad 
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<=> *";:;• 'ventilation 
=» i : fc«iai-..4oa of the u to rad vat.er0 



ft: fitMJCfiSg5t?i©AgL_taOB;«g.. 

Solo Ctoii»Mija t e r t i ^ i ; » 
The aeost conanoK va.ter tan'c c o n s t r u c t i o n In Mepsil 1® a 
fcqaare c o n s t r u c t lew wi th masonry awartar s t o n e vs . i lo 
Cthe e x t e r i o r bels.g a t e p p a d K ©©aerate f l o o r ©r: « ssa»d( 

t r a v e l and s t o n e foundation» 
I-ha v a l l a a r e p l a s t e r e d wi th a waterproof c waiter u:=ss»d 
s l x t u r e ( u s u a l l y 1*2) on t h e In s ide* The rcof i s s&sual-
Sy gabled 0 GI - s h e e t s on a t imher frame c o n s t r u c t i o n i s &rsi—$~^ 
i;*ad0 G I - p i p e s a r s used for f i t t i n g s 0 A s e p a r a t e v a l v e 
i:ejc b e s i d e t h e t ank c o n t a i n s t h e v a l v e s for staj.-ply l i -
r«o^ and c l e a n i n g out pipe? An #tto*9ar ht&x i s f o r tfe« i n ­
l e t pipes o 

Cuafeline of t h e eo»©on tankc 
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3 - GI"» feln©et ff-isof s;m? tiasbeur 
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3o2o Stone .arch frffik« f • 

lis Gand&ki Zone a tftosae a rch t ank i s ;being g&?i&i:zmGt&&o 

Tim t a n k h a s c«©es:ife mor tar Basonry, 'v/alls arai i s sr®of ed 
w i th a s t o n e a r c h , The cons t ruc t i on ' j5.inc2.ttd@si am o p e r a t i o n 
r»e>aa„ where people can o p e r a t e a i l fcra? v a l v e s f o r i n l e t „ 
supply and cleanimj~mat p i p e s 0 i > 

To c o n s t r u c t t h e sfcoise a r c h temporary 'support fu-araaitf a r e 
r e q u i r e d <> Bach i r o n frame ( s i z e i 10QX50:*40CK) v e i g h s 
25 Jcg0 

Outline of stone arch tank* 
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«J® CSTrto 

1-
2° 
3 -

7 -

9~ 

lO-

...*.f i. 

i n l e t 
cleani] 
I 
»v©r£l< vw 

supply 
i t o n e •• 

qonesre 
o p e r a t i o n room 
s t o n e 
concre 
cessavit, 
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On?..-)' onm t$uX&. has b««Et corcsfcrufrcsrd *rlth plastic .sheetsc, 

Fi.':-s;t5 walls of mid. mssmiry wer© erected,, Th<5 oralis 

••«•©!.;•« t plasterad vith a mud plaster t© give a smooth s?sr~ 

fa-.'X'*- the floors were treated similarly0 Against this 

pl.ss.'ter the plastic sheets vers laid t© make the tank 

va-::©r proof0 To joint the plastic and GI~ fittings R. 

gaafcet (a hoseclawp) has been uas®du 

Out -j.ine of plastic ssheet tank, 

1- »ud masonry wal l 
2 - supply and eleanisrscj-out 

v a l v e box 

3- inlet valve box 

4- plastic lining 

5~ GI-sheet roof 

6- overflow 

cxX m:mjjmBu.xGOAJttM 

Chr;line of joint of plastic sheet and GI-°pips»„ 

1 - plastic ahest 

2» Gl-pipe 

3= a piece of plastic; . 

fixed around the pipe 

4™ small square piece of 

plastic 

5- gas'fcet (hose elarap) 

to seal all the pieces 

together„ 



Instead of consent mortar masonry walls are er<set«:d vith 

rat; 3 mortarn The inside and outside of the walls a.r« 

deep pointed -with cement mortar (4 cm thick:) ,, The plas~ 

tf..r is of the same mix as wscad vith cement mortar walls 0 

3 o 5 o cj, rcular tanktrail» 

Net only square tanks have been built, also circular 

.tsnJcwalls are possibles Tn all other respects the tank 

is similar to type no. Y aboveO 

3 o 6 o St ©5je_«lgte=ssrc^if <> 

Iw aorne areas the right stones are available to crui 

aisteso In that case often skilled labour to place and 

tc- ataii the slate is available*; 

A tank, with stone siiates looks* like a small hou&tSo Af-

ti £• fouildaig the v«ile voode-n rafters are placed, on 

wl ich the stones are laid in the tradional vay0 The 

reef has a slope of about 1C&0 

3 o 7 o ff£:cj«n_x£??,£> 

Ir> the east of Nepal w o d e n roofs are constructive 

Se-lsmodj, a hard wooda is found in Ilam district* The 

pSajfitks are laid beside each other and at the jointsP 

tar.itens are nailed* 

TI,© wood is-painted, against rotting,-, 
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The following mwssrKe are based, on site visits, on see­
ing photos* and ora discussions,) 

Remarks to no 35"} c « the most common tank D cement, mortar 

masonry vails and GI«=»heet roof„ 

Very often separate valve boxes for inletp supply and 

cleaning-out piptss appear in bad condition,, Somet.iroe.ss 

not even valve boxes have been built (e<>g»Birta Deurall 

in Kabre Palanrhok district)0 In this case operating the 

valve* is difficult or impossible,, In fact the functio­

ning of the tank has been impaired9 because, people can 

not clean out the tanko 

Ala© the covers of the valve boxes arcs a weak point of 

the construction,, They have often disappeared or been 

damaged* Anybody can enter the box and alter the valve 

setting,. 

More attention must be paid to these boxes and .it is 

recoai®<*nded a better cover and improved wails ar*.- pro« 

vided* For improved covers see the test proposal®„ 

An other important thing is the sedimentation function 

of th*? vntertankc When the tank is nearly empty the 

incoming water run© directly to the deepest point, of 

the tank bottom, where the cleanig-oui pipe Is situated,, 

The supply pipe is usually placed only some distance 

above the cleaning~out pipe0 The mud a»d other pollution 

doesn't have time or room to settle out, Th«a best, situa­

tion is for the inlet and clea«ing=»out pipe to bv:> near 
» 

each other ami ten" opening for the supply pipe at; far 

ae possible from the inlet pipe0 
Gf-g?he«ts for roofing th® tan'* are oxidizing after as 

l"«iw years& but evsm-worse is the lasting of the fasten^ 

ingso Boles 'betwc-en the wall and sheets* and betvoan the 

sheets themselves; are hard to preventc Dustp all kinds 

of insects or a dead animal on the saaarfaee of fches water 

is quit® eoBBRon in such tanks 0 To improve th® rocf a 

ferrocewent s5lab or arch can be used£, if the tests are 

• successful!e See proposal®„ 

http://Somet.iroe.ss
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IMS of solid construction* It is like a bunker. 

The attached operation room Is a step in the direction 

of an advanced water system building, especially for 

maintenance*. 

This tank assured a maximum sedimentation of undesira?* 

ble material in the vater 0 
Instead of Gl-pipe FVC or HDP pipe (diameter 3 inch) 

can be used as overflow. 

The quantity of cement and labour for constructing is 

large<> To decrease this* ferrocement slab or arch maybe 

is a possibility. See the test proposals, 

ffitWKttff on no, ?ft?, i Plastic sheet tank. 

The tank in Syang (Mustang district) has vails of about 

90 cm0 thickness and a capacity of 3mx2aucl%m» 9n The 

plastic sheets (name* STAFF liner) were jointed together 

vith glue* Sheets had been provided by UNICBF0 

The GX-»pipes are fixed vith a gasket (hose clamp) to the 

plastic sheetso After tvo years the tank vas not ieaking0 
To construct vith plastic sheets is now a possibility0 
The plastic lining has been veil dona. The valve box vas 

in a bad condition and functioning of the tank vas poors 

no entry stops ff the deepest point of tha tank vas not 

near the cloaning-out pipe, because the slope of the 

floor vas in the vrong direction! proper cleaning-out 

vas impossible* Also there vas a aedimentation problem 

To improve this tank type,) use of cement mortar for ©on~ 

structlng the valve box is necessary to protect the val" 

ves9 also between the plastic and the roof« 

For the roof and sedimentation problem see remarks on 

no 3olo 
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E^SiC^J^il.-SQA^ala.s ?ft£d imasonry v&ll t&rik... 

Mad roasonry ha» been sassd i n tanfts i n Masd.iy&g (L'isibuana 
d i s t r i c t } , ? c o n s t r u c t e d i& i^ 'Sp i n S a t t a l a ({Daiifev"̂  d i s -
t r i e t ) w c o n s t r u c t e d i n 1976, and i n Durlvtng (Parba t d i s ­
t r i c t ) » c o n s t r u c t e d i n 1©770 The t a n k s I?a Durltmg and 
Mantling s«®sa t o be wi thout c racks and func t ion ing welio 
Hovevsr c racks appealed In Sa t t a l a , , 

A good d r a i n a r o u n d ' t h e tank i s necessaryo The w a i l s h&w® 

t o be t h i c k e r than, ceasent masomy "walls t o s t and t h s ^afesy=-

Th<s fcanfc i n Durlung has a c a p a c i t y of SsaxSmx 1„ 3» s 35 sa S 

'Ilie ^ a l l foundat ion l a DO crac. thicks, t h e *?all« a r e 60 a s 
below t h « e a r t h s u r f a c e ajid above they are; 40 cm thic&o 
Bahind t h e wal l b ig s t ones w®r© p l a c e d r 

Usin^j »ud saasonry you dec rease t h e csaaerat^UiS® by abemt 
50%„ Xn Durluug 57 bags of eea&nt v a r a *ja©d0 Thlc&ftE" -^alls 
m«a» 3»»r@ labours t r a n s p o r t a t i o n * c u t t i n g and masonry 
^©rkc L««s c@»ent«>ttse weans l e s s t r a n s p o r t a t i o n of csaasmt 
and! «a&4 and a l s o l a s s m a t e r i a l c e s to 

CenstrwctiBfeg wi th ms«t masonry' i» possible-* on ly i f - l^rge 
@t©j*s©« asa^ s k i l l e d labour a re avaiUaM^c, b«caus© ©&<efo 
*$fe»n<» has t o c o n t a c t t h e o t h e r s t o n e proper ly„ I f vastttt, t h e 
upp^r sitonee w i l l »ove and crac&s appear© as i n t-ss« h*m~ 

Wat®? i n th<s fflud wal l caa d e s t r o y fcha assailing of fcSus t.a&sk,> 
because® i f thewateff l e v e l s i n t h e fcanfe assd i n th® ssiatd. w*ll 
•vary to© tauchvth© water p r e s s u r e 1 B t h e @a«d \&rs!i caxs £>©= 
move th® p l a s t e r 
That i s v'hy i t I s wot adv iaab l^ t o cosa&fcsrwcfe a' ws&sa-
r e s e r v o i r t ank wi th amd ajaaonrj'a' I t i s hmtfc&r t o ».»« 
p l a s t i c shaf t so 
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RfiBiarftson, no* 3o5r, s C i r c u l a r tanfe if a l l . 

In S o l a t i (Kabr© PalKacho'k d i s t r i c t ) ©vich a tank ^ras 
tm l'i in 1978o The <s;jcacfc r^aas-at'-uso i s no t &notmf! b»jst 
who&y compare t h e s u r f a c e ar<a« of the f l o o r and v a l l a of 
a square and of a round ta»& s y«yu suay concitki© t h a t 

the.' "«aas of cement d&ereases by approximate ly 10%c 

To ' cons t ruc t t h e r©«£ ccMsplieatiosss occuro In Kol&ti 
GI-- s h e e t s ^?ere used a A ferroceasisnt nsof shovJ.d bt? COHS« 

sic.er©d0 

R e t r i e s o n n o o 3*16-, * A stows s l a t e roof * 

A sfcoraa s l a t e roof aeeaas to be a p o t e n t i a l roof m a t e r i a l 
(ns. tsadtdiaing problcas and s t r o n g ) 0 Th© $srics> of t h e st©^ 
n®f. ?©r 2S as' i s abewt. 600 gss9 transporfeatioia anci p l a c i n g 
art- £2ctrao St needs s p e c i a l s k i l l s t o n a i l them0 

.R^:'^^g...gg__Kg__J9 7?- e A wooden roof o 

A laird wooden roof « i l l l a « t as long a& a GX~shaetc. i f 
the- v*©od i s wa l l maintained*, If h&rd -wood i s a v a i l a b l e 
the r«fof w i l l he cheapo Cheap i a th© s®mse of storeyp 

tea? S&aiisinej t h e w r y faair, deeraas® of %?ood r e s o u r c e s 
i% H'®pal9 i n r e a l t e m a th® o p p o a i t e CSBL be concluded^, 



5 c, §M^mm^Ms^Mm%imk,M.J^,,m&M^-mM-

Right s i t ua t ion ©f plp®sc, ^Jrong '-dtiaation &£• pi pas 

£f"*f^~ 

§5 —rz. _. 

^ S ^ ^ ^ ^ 
;yCJXS7 

=:xnlet .^, ^supply - ^ cleaning out 
m q d 

PC* 

/ / ^ T 

j f j t j ' i J s S S 

sSSB^fl^s 
iv̂ lsv; near the cleaning-out 

cl€iariing«--out Fn deepasi 

poi nt 

supply pipe far from inlet 

and deepest point. 

- if the tank is half filled-, 

the incoming water .runs 

into the sxappif pipe direct­

ly 

<•• no room and timg fcr mud to 

settle outa 



Ctrnwi-k mortM. m&mr&y »si-a GX«e'1.̂ »«ta <sr K©»d«ss r&ef a 
I(r>£>'.a BiK'ctfcnacjaf i*-: ^aincf t h e uwj'CKF feooklefci f¥il i r>ge 
Water Syatawr •> Basse! on t-bis foco'&Iefc drawings h«:v*v beera 
a>ad«o The sia«fi oi ; fcar& c a p a c i t y a r e ri&f-rinalXys 4;;&3t2E, 

1 § O C - . C 3 o U p t O 4 0 ?lf 0 

Stone arch taw&s 
LCD--- Po'khajra i s us;iri$* °S t anda rd ixa t i on Rural Water 
Supply3

 9 i nc lud ing (®il foruss fo r h y d r a u l i c c a l c u l a t i o n 
and c o s t osfci&ttste* In the- ' T e c h n i c a l T ra in ing raanuaiLHa 

no i t,26.334 a.ttaf. 5 ' ^e ta i l f id in fo rmat ion i s g iven «fc<owt 
des ign ing a system and c o n s t r u c t i o n 0 

T k c a p a c i t i e s of t h e tanka a res J.^^HfijSO and 3F* K ' U 

Ci.rewS.asf t&riK v a i l s 
t-ssifSifta <?t" round te.nfts {"5 2 ^ - 2 5 a»3 50 w. > (a?® if* tJtes 
f i l e s of u>D» Pu lc tok and ala© Ln A CWS fil<t of «•*» Oor-
ittaii T£taltmt©®r Service, , D i l l ! Basss.*^ Kathaanclia „ 

http://Ci.rewS.asf
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P, GirciXax £&wr®-£&8tmt wafescta^k has bs--s.a ,wJj.ir't ixx &«-_-
v-fe."<-«s..l esimtx-isss,, e«gj Thailsndr, ?fe«? Seal*ad0 fci&U ,. Khw~ 

Tite cor;sii t a c t i o n iua ie^ ia l s ar& PorMs*:d offi^'i'*..; ;* *:•--;? 
i'sifstsirC'^Bienv sfcee-dL.;, chicken virftmesh arid f^rtr.wofJt^o 

Cans trvscife 1cm,, 
A cirtmiZit' nrea i s e l e ^ r e d a t the* jfstqyirsd svlt-a fo4* t.h*s 

tafric «wd ftx^;abated £c>r t h e foundat ion t A t o ess tKiio* 
iiaysr of ssnd and g r a v e l i s l a i d evenly -&v*tr i h ^ e-sc.5-
va*'J.ojt &?:d ?̂ jf can 5,a;v*er of concrev.f? la.5^ -an titf.< t-^r- r-.'? ' ^ ' i s 
A omcr*?!*.e mix of i j ?»4 (consent.|sands graved i>>- vo v::•-•«:-:; 
fonss th« foundation 3 l ab under th<--» tar»Jc0 

i n t o t h i s fov«d«»s £&•.*» i& easv. t h e cle-a^irK-i-mst ;<:' * •;•••,!v 
-,-•1 i v v . 

l.-f :.-••!;. t,';';*> ti'.w^r^^: ft f l o o r »;!»»•': h •;•::/* h.-?rd <•.•••• *?«v' v - - . rn//.:-•;: •:'•'.; • 

•;;:•.•..?> \ n . « o i r'.W ^ S S r ^ ' O r k t a r i'>v<* it>,rn>i- v;v.'J i<> *-;.<rf»c-•"-./., 

i>? •o\^^i^r? i:«G ^ » : = ! t'WQUfjh lire irt>n a/^-er; ^n-? ••?•*•":'• -r-
«;-â  f i x ing ibr-ai t h« fow*-" forms -;re t i g h t e ^ d fea^t^r >:.*; 
hri^id c i / rcu ia r fwrav-, Th© fo.rn.-s * r s clesji^d frpf- r*-v-*. dlsft 
•«nc. asmem-0 wi led .-i,«d t h e wire raefc tints wrapped atftavvsvc5 it; 

i s P <s£ng'i'-.~ fcldcJctvsss and iinide* t h e f o r a s , 
Tci f^rst %h@ hoop jsreinfor-eswesils,? t he . " s t r a i gh t ° g&r^a-m .sad! 
isfots wire0 4 nsw «Sian?P>t«ir». i s vovand ti^hfci'.y ar<vas*:< w ? VgnK 

feniriKo Th«? fiarst ssetsr from fch« ftr-tt/ofi* t h e ir<}Rg h s - ^ A i-<e-
l&ti^e distance ©f 3 err,,, a'w;e tha first matsr the- if«-i»t.i-

v«5 d i s t a t i c* b«twes?n t h e iroris i s 1Q am.:. 
Atffeei* fixing thv tiites a g a i n s t i-.ho f.Xi'Frŝ stK: c*/:iont tfr^t,*:r 
frow * mL* of \?.3 {c-«jHK«t s&sftd by •^Irys-'?} i s fcrot/^'f.JL^ iir?. 

rtfinf-QfT.iri.q wi.ro a clspt?! of Lf> /a03o 

The s u r f a c e I s f'iii.'shed sreooth vlfcTi a ^codsn float-, 
A£ -i«r two days th>? fo3rmw»?rk i s d i smant ied by remov.Lnri tr.e 
holding b<^It.s ar;d by owLling th-s wedges ovst. '»"hich vi l l i 
itta've tb® shweter ing fx-e-̂  t o b© s t r i p p e d away £ro«\ ^he is;---

S3.^e rfiort-ar wailo The .a^ctioms a r e l i f l©d clssar of ^he 
v;ar̂ K. ft.o be thoroughly cle^ixed of any mortar o r csrat'iit-.-

http://fo.rn.-s
http://wi.ro
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c o n s t r u c t i o n isUade 

1=- form 

2 - hoop reinfci/^evaan-

3= c h i c k e n v i r e . 

4 - c o n c r e t e 

5 - g r a v e l and Gcones 

6 - c l e a n i n g o u t p i p e 

7 - s u p p l y p i p e 

fiaa.j . sfcade 

1 - f e r r o c e m e n t roo f 

2 - manhole 

3 - . i n l e t p i p e 

4 - o v e r f l o w 

. «j?» 

>< 

•If 

•form f o r t a n k v&Vi 

1- c o r r u g a t e d c i a l ^ a -

n i s e d isron forxr. 

2 - wedge,, t o b© a b l e 

t o d i s m a n t l e 

3 - bo 1 the? i, © 

4 - a n g l e i r o n 

•form f o r r o o f 

•-» b a n t 6 1 s h e e t s 

•CSYSV 



The overflow and inlet pipe are built in« 

The inside of the tank is plastered with mortar to fill up 

the corrugationsP when this has hardened sufficiently a se­

cond final coat is trovolled onto the inside of the tastfc 

wall* and finished with a wooden float„ 

A 5 at thick layer of tcosrtar is next laid onto the floor of 

the tank and the function with the floor and the wall rounded0 
Ths floor can be constructed without reinforcement,, but some 

is recommended <> The inside of the tank is painted with a 

thick cement slurry to seal the tanko 

The roof can be made in the same way using formwork0 In the 

roof a manhole is constructede See the tests proposal« 

7o2.a4fia,httŝ , Ifa? qemenfr. 

RECAST- center (Research Centre for Applied Science and Tech­

nology in Kirtipur) is doing research into lov~cost "cement" 

materials* Here follows a chapter out of RECAST'S Annual Re­

port I977~t978i 

"Low-cost cementious materials; As being one of the main 

construction materials the demand for cement is very high0 
and ths existing' factory in the country can meet only a^ 

bout 20 % of the current demand0 
At prswwmt* except the Portland cement there is no altar-
native cesaent available in the local market,, The use of 

high strength, portland cement even for ordinary masonry and 

plastering work is in fact misuse<, Moreover& beside the high 
costc the transportation problem is »cut@ in remote ar@aes 0 
Thus the work in the development of eeasentious materials 

in th© RECAST is directed towards making; low-cost alternate 

cement available not only for cheap construction.„ but also 
at the spot where it is needed0 

Xn the development of ess&anticus materials are rice husk 
Cagricultural by-products) and lim«? sludge (wastages of su<=> 

gar factory) o The rice husk cement based on these raw iaste« 

rials has the physical properties as follows8 
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useful even for resaote areas t ° 

Seeing the results at ihfe RECAST- centre in Klrtipurs like 

»as»r»ry vails and piasters <> it will be interesting to test 

the waterproof qualities of wall and the standard of joint 

between wall and GX~ pipe* 

Also it must be decided p how to c&ntrcl the rice husk ce= 

stent- quality for each batcho 

Se€- the tests proposal 0 

703/>B_ric&t*o 

BricKss are usually not available in hilly areas due to 

lack of adequate stud. If bricks are available,, like in 
Parbafc and Baglung districts,, they ara store expensive than 

HtoRsaŝ  because in order to produce the bricks you ris&tS 
stoch labour and fuel &nergy, for &t©n«ffl this is not. s?ie«;a»= 

asary „ 

Chalk iastead of of cement is possible0 But chalk costs 

about 10 Ka/pathi (lORs/J; 4kg) and nepaiese cedent 76Ks 

per bag (50kg)c 

Chalk is usually produced on a email cicala only0 
»* 

80 gnroariaon of , labour requirement and coat of differaret 

To Q€;t an idea of labour requirement asfcd costs .for HM.G a 
3 

costtparioon of 9S 10 o* 12 si tank ha© fcxaen a»ade0 I t i s 
hard to ssake an exaet comparison,, bwfc tha t i s not n©ces@a=» 
ry . to give an approximate ideao 
The labour requirement i s titxprettusad in relat ion. to> th® 
weight of a tanko The cost for HMG • i s in Sfspalesa Sup«e0 

Soae approximatJEtts have been t33des and thesa® etMald be 
debatableo 



8ot0COMPARISON of QUANTITIES 

material 

uncut stones 

grave*. 

sand 

cement 

wood 

steel bar 4 mm 

steel bar 6 mm 

chicken vireiaesh 

plastic sheet 

glue 

Gl sheet 

frame/ form 

mason 

carpenter 

stone cutter 

labourer 

unit 

m 3 

m 3 

m 3 

valve box 

2 times 

3 «; 

0o4 

0c8 

bag/50kg 5o6 

m3/m2 

tn* 

m° 

m2 

m 2 

tin 
2 

PCo 

MD 

MD 

MD 

MD 

204 m
Z 

-

18 

» 

-

» 

~ 

15 

408 

9e6 

32 

cenu ma­

sonry tank 

12 at3 

18 ^ 

4 

8,8 

38 

0o73 m 3 

••-= 

t p 

-

-.. 

L i 

«-

52. 

18 

-

154 

stone arch 

tank 9 va" 

1 3 ™ 

l o 7 

10 0 2 

81 

4o2 ro: 

30 

16 

55 

2 

35 

130 

plastic shJmud 

tank 9 m* 

— g o ~ t £ — 

0o73 m' 

ferro • I rice husk 

masonry !cement tank 9 RT 
3! J ,_ ir,._3 rS > 

yfS.rr — tank 9m* itank ipm; 

25 

2 

52 

18 

154 

2 

5 

20 

0„73m" 

KiJ 

3 

2025 

15 

i. I 

52 

18 

154 

35 

12 

20 

4 

30 

'l8 '""̂  

4 

38 

0.73-M" 

52 

18 

154 



8„2• COMPARISON of WEIGHT ( in Kg) 
• 

MATERIAL 

uncut stones 

gravel 

sand 

cedent 

•wood 

steal bar 4 ram 

steel bar 6 ROT 

chicken wiremesh 

plastic sheet 

glue 

GI sheet 

frame/ form 

rat® 

2600 kg/Ei3 

2600 kg/m 

1700 kg/m3 

50 Kg/bag 

900 kg/m"* 

7800 kg/m3 

7800 kg/ia3 

0W5 kg/a/ 

4 kg/m ' 

10 Kg/tin 

10 kg/m2 

25 kg/pct 

total 

cento masonry 

tankF 2 valve 

boxes 

59 800 

11 440 

16 320 

2 180 

700 
» 

14 

-= 

-. 

•= 

170 
us* 

90 621 

stone arch 

tank 

85 800 

• 4 420 

17 320 

4 050 

300 

• = • 

26 

• - -

= 

«= 

«. 

400 

112 316 

plastic sho 

tank9 2 

valve boxes 

91 000 

1 040 

t 360 

280 

760 

-

li 
<-» 

too 
20 

170 
.~ 

94 031 

mudomasonry 

tank,, 2 

valve boxes 

78 000 

6 240 

9 860 

1 280 

700 
«.. 

11 

-

••-

* 

170 

~ 

96261 

forro ceaio 

tankc. 2 

valve boxes 

18 200 

8 840 

5 156 

1 030 

50 

190 

11 

18 

" 

t=> 

--

300 

33 795 

rice husk 

tank;.- 2 

valve box 

59 800 

11 440 

16 320 

2 iQO 

700 
-~ 

J 1 

» 

* 

• 170 

. . » • 

90 621 



8 03 5 COMPfeSISOW -Uff COST for HMSS (in Rs) 

taterial and 

abour 

meat stones 

rate | eafflo masonry 

tanks 2 vb« 

ston® arch! 

tank 

ravel 

sand 
©pales© cement 

japan@s© eesasnt | 
'4 ee husk eenwant 

i t e s i ba r tea 
3t®sl M r teem 

76 Rs/b&g 

83 Rs/hag 

25 Re/bag 

chicken tfir® mssl 
e l a s t i c s h e e t 
l u e 

•>l s h e e t 
r a s e /form 

aafeors 
carpenter 
3 t o n s cut te l r 
Labourer 

3: 

3 Ss/mM 
2 10 Rs/aa 

SO Rs/tlrM 
\1S Re/ia 

"a 

20 Be/HD H | 

1 RaytiO $ 

<!§ 

3 
3 

314 
70S 

275 

456 
115 

t®t&.U wifeh' n'®^a:3.es<8 esse.:® 

t@&al u i t h ric®'.'hus& esBa 

?smG vbcK v a l v e , box.9 MD̂  ©an <2ay 

334 

plastic shJsnid masonry 

tanke 2 vb| tank9 2 vb 

ll.M.1 U_M 

forrocems pice husk 

tank0 2 vfcf tank* 2 vbc 

6 156 

6 385 

90 

100 

525 

1 '011 
8 641 

- I 

426 

476 

54 

1. 02 S 

100 

1 275 

1 340 

436 

115 

4 781" 

4 841 

~*- 8 

1 946 

2 176 

54 

1 275 

1 340 

115 

5 186 

5 416 

1 966 

1 751 

•1 44© 

34 

180 

700 

176. 

.113 
ex* 

4 416 

950 

-54 

54 

1 275 
CO 

1 340 

436 

115 

4 190 

f! 
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1» fc'Me&eE' wails •£©© aere ^&cut ste'&es 
2 s feh@s© asssu&te &as©$3 mi £saf©rEJat.i©ji ©f foSse $a&$raals 

9F®gs&®&&®& Water task9 by S.B.Wafct 
3« fcbs £2u# Eaasosaryy plasfcie sh®efc fcaua&: a&$ ffic© husft esaasife 

tarak aasou&t® ar© based ©a the UMICEF KMsasnal* *Villag© 
Wat®E- Systssa in N<sp«JL anal BSsiataia'by Ra-JoSmson^ aiaissl^ 

4« *&&?<& fessz of Fs&haE'a sfcaiseIaz"«Si&ati©»ff feast t%?s fe£©ss 
saswS aaS eeaent s a t e s £©£• ^aiaatiiag tin® £&sid® ®f t&® tfallSo 

S33 cssstsBd&u jmn »<£ac! fcfe© sasse araraant of 2-ies husls: ccas-afc as 

g® ba/s@d on a Rising &©pal as-fciel© ii& \&®ril 1979) 
"F12 s<s<s®re&sj© t© Ms-0SaB0SIbi£?ssfera -®£\ RBMSSEST 

9* aw^af® fsris© i s th© foasar in Mepalgasajic. KstSssaasafe saasl 

tSa&fc finalised tfe© p l a s t i e s$ae@te & 

12® fctes basar psriee iia P©&hasra 
13s ESSE Saaaa9fc t o pay» ^L2.1ag/@ e83atz\iBsafe£®» fey fare® lafeQ^Efirag 

I t i s aetseaaesil of th© tassin ©©sasferssefci®:© i s pr©]p©s:ti©ia&l fc@ 
tfc© labour fuosa fe&a T£l3La@eE,s0 St@sass a?© K©£ usssaallif a 

Th© ^©ight of fc&® sfc©&© ssrdk tssSs i s afemsfc fcteas -fciiaas 

Th® pvi.®® ©f © fcas2& i© sa©fc fcfe© t o t a l fK?&c-©e §̂ ®sara&® e?© is4«* 
a©2r losses tas^s be®s l i s t e d 8 lite© t@oS.Sj, fit.tisj@©o ®te« 
The l©^TS3t psrie© dsssssa't t e i i use anytfeiag ate^afe -tlm q%salitj 

but als© 3,<si®© feETGiasipsrs etsst: ., , 
"Vim srics 5sss£s ess®.;,,, sâ isS mmi&iti^ ts.ssSSs. •p-Isastls slas®^ aad 

mailto:t@oS.Sj
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Op to nov not saech research Into water qnality has 

bean done? In Dum-e (Gstrkha district) along Pofchara 

to Kathsaandu raod a sedimentation tank has been built*. 

But no sand filtration ©r othor aetfcoda of disiiaf©e~ 

tion are used in the rural'areas. 

Most vatsr sources are springs supplying water of 

adequate quality* Teste have been done and shoved 

that the main water pollution is causod in the h@us@~ 

holds and not in the water tank or system. 

Using assail streans requires a filtration or a disii** 

f cation method for the water. L£© - Pokhara rill tey 
a factory taade sand filter for thiis ':pu£posa» 

UKXCBP ordered 10 numbers of thea 



0. T.y i a lay d#̂ tfgfc||afcicm a&d 'casts, 

Ool.What; is the laolnll of doing teats and trials? 

As discssssed in '<|he zvsai&rks on the tank© roofing and valve 

boxes they aren't?.-often toonstractad in the best'way» Ferro-

cement slabs ©r arches' can be improvements 5 bat the ©s:act 

reinforeesient required is not knowKie iteid it is imp©ssii»le 
t© calculate this due to the chicken wire* Mam" people are 

not aware of the possibilities with f ©rrocesaent» 

By constructing a ferrocexaeat tank* plastic sheet task .-De-

rise husk eeraent tank you collect sssperience and knowledge 
of these methods. By seeing the aodels peoples will be able 

to construct in a village in the sarae way. It is a good 

thing to prosiote cheaper models 0 

Tests can be done by loading a slab with si esspty petrel 

drimi and slowly filling it with prater or by filling a built 

tank with water to see that the tankwall is waterproof -or not*, 

It is better to construct a model tank on the ground instead 

of in th® earth to show th® construction and this is also 

the worst situation for the stability and waterproofness 

©f the walls* 

The ree©ssaended place for deiaonstratioES is the Paracaayat 

Trailing Ces?.tre in Pokhsira for the fallowing reasonss 

Pokh&ra is in the centre of Nepal and easy t© reach3 in 

Pokhara it is possible to get the construction ssaterrials 

through LDD and in the foasar? the financer is able to con­

trol the sBoney flowP n?hich would be difficult in a village 

location,. 

The best solution will bec if W»B uadertak©© the tests it­
self t© provide sscperienee which remains in NBpalo lateres= 

ted engineers t- ©werseeers or fore-sen can carry out the work,, 

S©a© skilled raasons will be needed to construct the raodjel®., 

T@ produce rice hpsk eessegat Hr0 R»D.3hrestra of RECAST was 

willing t© give help and advice. He supposed the production 

cost asafi overhead cost will take- ©bout 25 ®0O:KRss 
Mso KiBoPradfean of theGobar Ga© Factory imButwal was wil~ 
ling to advice ©n the ferrocemawt tank design0 
The following- test proposals are a bri@f idea on h@® ts> 
carry ©ut the w©rks the tisss -md sost tafela i© an ©st&safc® 

©E3l l51 B 
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~25-

After the teats an and report has to be written describing 

the results airsd useti constructing methods c Exact infonBa-

tion about UBed toolss materials and labour has to be added0 
It is useful to draw standard designs for ferroeeae^t. can~ 

structions with its reiRfoi-cientent smd forxaxfotlto 

Photos hav© to record the t®ats for the visual lay-oe>ts 

IOo2.TEST 1« Ferrocement slab for valve boxess 
cjcm 

4%- Bo <&#) 4 

t 

4 

9 s 
,1 

- 6 can steelbar is used 

- square netting 

- both sides of the reinforce* 

merit chicken wire 

- cement mortar has to be tro­

welled in the reinforcement 

reinforcement 

proper slab construction 

slab on valve box 

Ferroeeaent slab for tar»3t roof, 

=• 8 mm steel bar is usssd 
- two layers of chickens wire 

taesh 

•=• By varying the'aaaouth-of 

reinforcsraent it is possi-

ble to find the <econoE»ic 

ratio 

reinforcocscont 



^0 an, 

W&W®^ th© form in the ĝ sdnd 

A ferroeesaent arch is easy to sm oasa* truest© 
~ make a form in the ground proper!:/ 

~ lay a piece of plastic OR the earth 

- place the chicken vi?& in the forra 

« on the chicken wire the reinforcement 

- lay the second chicks:** wire and fix it to the others c 
«=> trowel ceaent laortar in the reinforcement 

<= after 1 or 2 days lift the arch and trowel it smoothly 

•=> place it on the walls of the tank* 

A arch is stronger than a slabo 

One slab or arch of ferroceaent will, foe weight about 75 kg. 



1.0a3ofBST 2s PttjFyocfljjBjqQfc „tanfe . JU5,.,».J,. 

T© shov the possibilities with ferrocement for tanks a 

demonstration model is needed0 

The form for the vail eass be constructed in the bazar in 

Bokhara probab lyc otherwise in BTI in Bufcvalo 

The r<s©f forms can be cut on the project side*, The sheets 

can be bought in the bazarc ao veil as the piling? 

the demonstration model 

H fe^rocsanent roa>£ avid 
wa.Ho 

2 cuaaent mortar sasonry 
3 ferrocement s lab 
4 manhole 
5 concrete 

;^t^»6 supply pipe 
>&ll^7 overflow pip& 

§fr~~8 c leanig out pipe 
9 i n l e t pipe 

http://wa.Ho
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iOo4oT«is€; 3e Ejaafcifi-sheefc tayfe {2„5 m3)o 

Seeing the r e s u l t s in Syang of fc§ts> tase of p l a s t i c in the fean3teB 

i t i s recommended to construct a deraoiistration js&cd@l;> 

the demonstration model 

1 asssd saasorary 

2 essmsrfc s o r t a r masemry 
3 piaastie sheet 
4 f ©rrocesvent s l ab or arch 
5 . * s l ab 
6 isriiat pipe 
7 supply pipe 
8 cleaning out pip@ 
9 overflow pipe 
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TEST -43 Sb« htfsfc. l ime cemento 

The accent of t h i s cement t e s t wilS. be l a i d on t h e aspa'ci'-s 
of p roduc t ion of t h e rinse husk l ime cements 

t h e q u a l i t y of t h e s:©mentr; 

w o r k p o a s i b i l i t i e s wi th r i c e husk l ime cementa 
water s e a l i n g wi th t h e cement* 

By b u i l d i n g a smal l ta*vJt t h e s e a s p e c t s w i l l toe b e a r e d , 
The assail taa'Sc can be b u i l t e x a c t l y accord ing t o the 
F©fcha.ra staifeti&rdizatioK. (2-, 5 JO ) 0 
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'?h&p srewort deals v i t n severa l t<-.nfc oans truest tons in M£-~ 

fjt**».-»tiiiwn* the tarns functions arr> un»-tti«-Fft«sf-«orf 0 e s p i a l l ? 
ffu 3»d^r#»ntation f unci: ion 0 

?>•* •railro. feox«» attached to the tans, are ©vorat.1 bad con-

*fcn»ct-erf0 the icaintenance of the tank and operating of 

tV- valvar are difficult* 

The* :;;t̂ ft?nv?efe roofs can maybe improved to avoid oxidisation 

and insect* of entering o 

t'*rrocesw»«t slabs for valve boxes and ferrocement wlabs 

or arches for tank roofing are proposed alternative* c 

Circular tank valls» tlw? use o " plastic lining for sealing 

tank vAlltf ant" ferroceawsot tank ar* posaiMlitl*** to con« 

vt'ritct •« r*K«rvoir «&tt»r +*nk with »« srvsasslt I H P * «»?*» of 

- •fê.r.l.rtl't; l.-̂>t>-i.tr ««# co."t for ?!?'.?;<, 

-̂.•-'t&i&l :?,'•' 'rtv-rtl^K^ ccKt'.'-̂ fe riee; bwirfc. \l-:w my-^nt irec^ fc» 
&ra£^»d,«c®;£ f©^ es»**snsT a®3 p l a n t e r ^©r*s0 

v;/ <8«inst«'w<gt-'ii>?ff Se t t e r vaSLve box«s th* m» in t ense© of a 
ta*r& w i l l be easiero 
-?«ste havm to prove and t o shov th* p»?}sitoiJl.tt.i«'$ ©f ttee 
aJ.i«»native»© 
&ls© the test constructlone vil have a demonstrative 

function for people concerned vith th« Coismtmity Water 

Supply- program* 
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