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TB MONTAEKL

To boki aeibon touanamaibuakonboki akea katauraoakiibukin buokaiathan
mwakuri aketabeiakarekeanto ranao kam-nako-tarii bukia aoxnataakea

maekai aon aban to Betebeke.

Kairamnakonam makunhon aikai:

•Katautauate taboareena tau ibukin te tangke

•Katauraoannento tangke

•Makenannento tangke

•Kateate boomaibukin to tangke

•Kabaouaiaokorokoroiraoibiti aowarawaraibukin kamathanto timanti

•Katauraoiaokaweneibaibu mante tangkenakonte taebu

•Wakinakaboante timanti aebabaireakiraoi

•Wakina to buratita

•Wakinakaraoanto taubuki

•Kakamaimairabatanto tangkeibnkin kamatoana,ao rabunna,n to maan
aeitthongni waerake,aokatiannmwakuriaika auarereke
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INTRODUCTION

Thisguideis oneof aseriesof bookletsdesignedto supportpracticaltrainingfor
thoseworkersengagedin providingbasicwatersuppliesandsanitationfor rural
communitiesin the Pacificregion.

The principalaimsandobjectivesof this guideareto:

• Identify suitablesitesfor storagetanks

• Preparethe sitefor Lank construction

• Mark out andsetup the base

• Constructanderecttankformwork

• Bendandplacereinforcementin position

• Prefabricatepipeconnections

• Proportionandmix cementmortar

• Plastertankwalls

• Constructtankcovers

• Curetanksandcompleteancillary works

(Wordsin italicsaredefinedin theglossaryat the backof this manual.)
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ARONI KA.R&OANTB TANXGBNRANSETB TIMANTI

1. Kangangaaika arokenakonanginto botanaomatan to aonon
Tebetebokeboniuarerekenkawakinanto ran aeamaiuakenna,kioinabwa

akoanbainai bukin karaoanamahon angiako maitin to aomatangkai,
aika amaokan taabom makuri (Tarawaao Kauntirai Aonnaha)aboni

konan rekemaiuiamante karaumantaiankawawan aiaauti aeto kabwa
taubukinaao abonikawakinnan to tangkoi bukin nimaiaao amaiti riki.

2. To waakiao kamanenaakii bukrnkanakoraoankawakinanto ranao
aroiai bukmkawakinana.

a) Buburantaubukin - B nabonikonan to auti raweato karauareo
baka.

b) Kainikawawa- Tibatibakinto mabaibukaraumantetaubukinakon
tangko

c) Tangko- Tauato karaui nanonbakanai bukin kamanenana.

d) Baibu aotaiantaps- I bukin kamanonanamantaiantangkoaomath

kabonganaakiraoi.

3. To waaki aio o konani kabwarabwaraakin aikai:

To ran aeroko - To ran ao nako= Rabatanto bwaiarekawakinato ran
(tangke).

a) To ran ao o roko hon to karauao o roko mantaubukinto auti (to
kaabwa).

h) To ran aee nakohon to karauare akamanonataanibwaibwai.

c) To tangkeI bukin kawalkinante karaun te bwai teuanaaee na riai
n roko bwa n aronaneekabwarabwaraakin (a) F bonibaon roreke
n thai tabetai.
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FEB.ROCEMENT TANKS

1. A constantproblemfor manypeople
throughoutthePacific Regionis the lack of
accessto an adequatesupplyof safedrinking
water,However, for manypeopleand
particularlythosem rural areas,rainwater
collectedfrom roofsandstoredm tankscan
prOvi(le sufficientwaterfor drinking and
otheruses.

2. This methodis oftenreferredto asarain watercatchmentsystemand
requires:

RoofArea -Catchesrainwhenit falls

GuttersandDownPipes • -Passrain from roof to tank

Tank -Storeswaterwhenit rains
so that it canbe usedwhen
thereis no rain

Delivery Pipewith Tap -Allows storedwaterto
be usedcarefully andsafely

3. Thesystemcanbedescribedas:

INPUT - OUTPUT= STORAGE

INPUT is thevolumeof usefulrainwaterfrom the roof.

OUTPUTis the volume of rainwaterusedby the consumers.

TheSTORAGEis neededbecausethe inputoccursat differenttimes and
ratesfrom the output.

A
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Aroni Karaoan te tanlrgenranaete timanti

4. l3ooki tabeuaakaraoakii bukrnrabakaui aonkaraoanke kateiteii
bukin kamanenaante ran.

Aekaia:

a) Te Ranmante taubuki; taubukitabeua;taiankata;aotaianbaibu.

b) Tangkeaeekabwarabwaraakii nanonteboki aei.

c) Mwakuri i aontaianbaibu,te mwaakei bukmkaweneanbaibu,
oneanmum uruaki i aontaiantaebuao kainin nakonbaibu.

Bookiaikai abornkonan rekemante PublicWorksDepartmentao teRegional
Project.

5 Teboki aioe bon boboto1 aonkabwarabwaraante aekakiniangkeaee
na tabeni wakinaki ngkai.

6. I nanonte waakiao te tangkeeboni konani karaoakin aekakmkaraoaia
aikai.

• Tewarawaramate timanti
• Te timantima te bitilae bitinaki
• Aeburikrnakiaoburatitanaki
• Te kabwaaekamronrnnaki
• Te aramamm
• Te biti aetomatomak~
• Te baibakirati
• E Buratitiki ke te rabwa

7. Te warawaraae timantiakie bonnanonakiikai -~

bwa bon rabatante biti aeuarereken repganakima
te timanti ni karika rabatantetangken te aro bwae -

na bonikonan tauate rawawatake raw~tante ran
arei nanona.

Te warawaraae timantiakibon rabat.ante tangke -

aetina tabeni kamatebwaiaaronikaraoanaea tia ni . -

kamanwakinaki irouia thbeuaabai tinaniku i bukin
kamanenanaixouia i bukin kawakinante ran aoriki . -

n akeante karaubwahon te tania. - -

I bukin teimaanrabatante tangkea nabonriai n raraoibaina .io
karaoakinaraoi (aeekabwarabwaraakin tebold aei) te tangkeena

both konan raoiroi i nanon50 to ririki.



FerrocementTanks

4. A seriesof bookletshavebeenpreparedoutlining the constructional
techniques(andotheraspects)of thepartsof the system.
Theyare:

(1) Roof Catchments;Roof Coverings;GutteringandDownPipes
(2) FerrocementTanks
(3) PlasticPipework;MarkingOut andInstallingPipework; Sanitary

Plumbing;RepairingTapsandValves

Thesebookletsare availablefrom the Public Works Departmentand
theregionalproject m Suva,Fiji.

5. This bookletdealswith ferrocementtanks.

6. In practice,tankscanbe madefrom avariety of materials.The most
commonare:

• ferrocement
• reinforcedconcrete
• blockwork with cementplaster(rendering)
• corrugatedgalvanisedsteel
• zinc/aluminiumalloy coatedsteel
• prefabricatedmetalsections
• fibre-glass(with metalrods)
• plasticor rubberlining
• prefabricatedtimber

7. Ferrocementrefersto the useof fine wire reinforcementwith a
sandicementmortar to form a thin layerwhich is resistantto loads,m this
case,waterpressureFerrocementtankshavebeenin usein a numberof
countriesfor manyyearsandsubjectedto varymgclimatic conditions.

Providing that goodquality materialsareusedandcaretaken
duringconstruction(asoutlined in thisbooklet) the life of thetank
could exceed50 years.
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.Aroni Karaoantet’mlrge nranS tetimanti

8. E bon tanoataaronibongananao karaoantangkeaikaibww

• e bebetearonwakinanamabwainkaraoanaakakairekeao abonikonani

karaoaki
• bainaabonikonan rekei abaran aron - teatamaaote tano.irouiaaika
akeaaiaatataingkanaakairaki.

• uarerekente kabuanibwaini bwainangkaiabonikonan rekei abarai
bukin karaiakia(ma e ngaen anneao timanti i bukin bainaa na hon
kawakinaldke titoanakin te taboaemanomante mwaimwai),

• Rairiake rainibaokin aekaianako abonikonani mangakamanenaaki.

9. A na riai n tauraoibainaaikai ni kabanei bukin wakinana:

• Te rai i bukin rabatantetangke,te baokii bukin te katoto,te bentibwa.

• Tetimanti,rengarenga,teran, terai ni kabobo.

• Tebiti ni kabwaro,te warawara,tewire (uaea)i bulcin te kabaebae,te
warawaraarekakamanenakii bukiia mooa.

• Te tano,te atama,teraumeai bukin tetano.

• Te tiaborateburota tebiti aote kai ke te tireba. - -

• Te bwaketi,te kai aeeeti.

• Teama, tekai ni katena,teborokata, tetao, te unika.

• Te tape(ahabaki),te neinei,teburambob, te neineii buicin tekarai.

• Te buratitiki aee roro.

(E naboni konani uarereketekabot mariti 80

maitia aika ana kabotunantingkanaiai temitmi bukm te timanti).
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FerrocementTanks

8. Ferrocementtanksarebecomingmorepopularbecausethey:

• canbebuilt using localmaterials - sandandaggregate
• require simpleconstructiontechniquesinvolving basichandtools and

semi/unskilledlabour
• areacosteffectivemethodof construction.

In addition therecan be:

• community involvementin thegatheringof local materialsand
construction

• less chanceof damageto non-localmaterialsduring transportation,
however,cementmustalwaysbe carefullystoredandkeptdry

• formwork if prefabncated,canhe re-used.

9. ‘l’he e(lli ipmenI arid inateri als required to/7 constructa ferrocementtankmclude:

~ • tank moulds,gaugebox, pinch I)ar -

• côthent additives,water, mixing board
• steelrods, mesh,tie wire, chickenwire
• sand,aggregate,sandsieve& • shovels,trowels, floats andbuilder’s hawk
• plasticbucket,slump cone, straightedge
• claw hammer,pliers, l)olt cutter,saw,chisels
• tapemeasure,spirit level,plumb 1)01), line level
• sackingor plasticsheets
• pipeandfittings

~ (If available,a concretemixer will reducethe
labourof mixing concreteandmortar).
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toni Karaoanto tsnibgon ran aeto timanti

10. E bonimaiti aronkaraoante tangkcaekabwarabwaraakin tebob aci.
Ma angiinaa honikonani karaoakin terabwatateuanaaekatotongakc ni

kateatamneinto tangkeae enakonani wakinakii aonato buratitai
nanonaaotmanikuna.

11. Buburante tangkee hon nakonanakonaatemannamatemannaibukin
bainaaobebetenkaraoana.

Ti ngkanaiai taiantamneiibukin buburanaao ena boni konaniraki N
akeantaiantamnoiao e na boni konani kairaam iangoto boki aei i bukin

karaoana.

Ngkana iai am kangangawaekoakaongoiaailcaatabealdnato waaki aei
ko temannaaeiai irounaataakinto waki i bukin kairamn aronkaraoanto

tangko.

Te botaki ni kuakuatti, tebotaki ni mwakuri ao iti, aikaat,abema
am.

Ngkanaakeaam kangangaaoko born konani kamatebwaiatangkotabeua
ao n ongorairoun to tia karaoian to taboaneko kaanmangaia.
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PerrocementTani1c~

10. Therearemany waysof making forrocementwatertanks.Generally,
theyarebuilt by forminga frameworkcoveredwith a fine wire meshwhich
is plasteredfrom bothsideswith acementmortar.

11. Theshapoandsize of aferrocementtankvariesconsiderably.It depends
to a largeextenton availabthtyof materialsandlocalconditionsand
practice.

Where therearelocal standardsfor designandconstructiontheseshouldbe
followed. Wherethereareno standards,thisbookletprovidesguidanceon
the techniquesof constructionwhich shouldbefollowed.However, when
possible,consultlocal healthofficials, buildersor anyonewho is in a position
to offer sound,practicaladvice.If possible,examinetankswhich havebeen
built locally andconsultthebuildersaboutthe construction;whatproblems
arose,if any, andsuggestionsfor improvement.
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TB BIJEITht& ADB.AINA NAKO

12. I bukin karaoanaaoaikai tabeuaiangoi main te waaki:

Buburanto tangke

Kakaoanto taboi

Kateakina

-nakonbuburante tauhuki ao
maitin to ran i bukin maitiia
aomatan te auti teuana~ke
tabemanaika ana kona
ni kabongana).

-aki taunto tabonbwarihan
hukin to tangkeanti, ao ai
tarakinto tano(kiribwabwake
aomwaimwai).

-bwainai bukin karaoana,
kaboakinbwainangkanae
tauraoito mwane.
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SIZE AND MATE BIALS

12. Beforeconstructionbegins,severalimportantdecisionsmustbemade.
They include:

Si~ze of Tank - thisis dependenton the availableroof area,andthe expected
daily waterconsumption of the family (orotherconsumers)

Sitingof Tank - thismustbe on levelgroundwith asolid foundationand
readyaccessto householdusers

Construction this dependson what typeof materialsareavailableand
mustbe of affordablecost -

--

~ath
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Ta bubura ao Bai~anako

13. Te tangkoaee kabwarahwaraakii nanonto boki aoi, aboni mronron. I

bukrnatnakinkanoanaaookonani kaotaki ii to warobwaiad:

Kanoana= .70D2IT rnan~(D2÷4)x 0.911

Kabwaraana: D = abwakinnanona/nanonama nanona.

11 - rietan tinanikuna/nanonakocia.

N araonaoi:

Katautauakanoante tangkeaeabwakinnanona2.5 te miita aoabwakin
tinanikunaao2 to miita.

(1 te miita = 3.28 te buuti)
( .70x 2.52 8.75 m3)

N aron aei: 1 cubicmiita = 1,000litre (220kaaran)
Kanoana= 8,750rilta (1,925karnu).

T bukin am kan atat.aii aon maitin te karauaekonani kamanenaakin
teuanato bong:

Maitina/ Kawakmakin
Kabonganaki to bongina

25 to riita ato bongina 350
50 175
100 87
200 43
300 29

Ac e tau i bukrn temanna50 te rita n te bongina(200 to rita = 4 aomata).

16



Sizeand.Materials

13. Ferrocementtanks descril)eclin this bookletarecircular. Their storage,
capacitycan becalculatedfrom the approximation:

Capacity = .70 D2H from ir D2 ÷4 x 0.9H
whero,
D = internaldiameterof the tank
H = externalheightof the tanksidewall

This makessomeallowancefor thepositionof thedrawoff from the tank
andthe overflow.

For example:
Calculatethe capacityof atankof internal
diameter2.5 metresanda sidewall height
of 2 metres.
(Note 1 metre= 3.28feet)

C= .70 x 2.52 x 2 = 875cubicmetres

As 1.00cubicmetres= 1,000litres andas
1,000litres 220Imperial (orU.K) gallons,
then

Capacity= 8,750litres (1,925U.K. gallons).

Note: To convertlitres to U.K. gallons , 1.00
u.k. gal. = 4.55litres andto convertlitres to
U.S. gallons,1.00 u.s.gal = 3 78 litres.
Allowing variousdaily consumptions,atank
of 8,750litres would providewaterfor storage
dependingon consumptionasfollows:

Consumption StorageDays

25 litres per day 350
50 “ 175
100 “ 87
200 “ - 43
300 “ 29

A suitablepersonalallowancewouldbe 50
litres per day(i.e. 200litres for 4 people).

17



TebuburaaoBainanako

14. Teuanate riita ao rawatanabonteuanato kilogram. Ngkana1,000to
rutahon ti teboma 1,000tekilogram,ice teuänato tan (tonne).

Okirikaaki nakonaramoankatautauare i mamaac,8.75 cubicmiita
rawatanangkannehon 8.75 tan (tonnes).

I bukin rawatanto rane hon nakonrietan to ran ke to nanoao c aki kangai,
bwa i bukin ternrabatanto tangkebwa e mronronke e tikuca. Te rawawata

e bornkatautauakin aron aei(KPa).

To nanoaeteuanato miita (mai i eta)n to rane katautauakibwa 9.81 ETa
rawatanan to nanoanne.

N ataakina ikai i bukmnto rawawatao katautauakibonimai i nanonakon
rawawatanao nanonaI bukin korakoranoontetangkeaonakonnabate

base.

Approx

pressure

15. N aronmaitin kanoanto tangkei bukin netanaonrarikina aorahaban
nanonaana hon riai ngkanneni kahonganaakibwaaiaika araraoinakon

rabatanto tangke.

Ma e ngaen anneaorietanto tangkeke to rietatae bon baireakimai I
aontanonakonto kata, i bukin butin to ran (karau).

I bukin tangkeaika a tia ni wakinakic na hon rangini bonganaaron
katamaroakiiaibukin rietaiaaoi hukrn rahahaiaibukin kakaokoron-

kanoaia.

18



SizeandMaterials

14. Onelitre of waterweighsonekilogram Therefore,1,000litres weighs
1,000kilogramswhich is also 1 tonne.
Thusfrom our previousexample,8.75cubicmetrosweighs8.75tonnes.
(Note: 1 kilogram 2.20lb.)

Waterexertsapressurewhich dependson its depthbelowthe surfaceof the
waterandnot on the shapeor sizeof the tank.Pressureis measuredin
kilopascals(kPa). To convertto poundspersquareinch: 6.9 kPa= 1.0psi.

A 1 metredepth (orhead)of waterexertsa
pressureof 9.81 lCPaat thatdepth It canl)e
seenthat the Pressureon the sidewall
increaseswith depthto amaximumat the
bottom of the wall which alsoappliesto the
base. -

rfljp tankhasto bedesignedto resistthis

pressure.In thecaseof the ferroccmenttank,
it is the reasonwhy thereis additional
reinforcementat the bottomof the wall in
comparisonwith the top andwhy aseparate
baseis providedunderthe tank.

15. In thoory, for a particulartankcapacity,the bestuseof matenalsis
madewhenthe internaldiameterandsidewall heightarethe same.
However, theheightis oftencontrolledby the distancebetweenthe ground
andthe rain watergutter.

Whenanumberof tanksarebeingbuilt, it is generallybestto standardise
on the diameterandadjusttheheightto providedifferentvolumes.

19



TeBuburaao Bairn nako

1

16. Ngkanaaronabwa eatia ni karaoakike ni koreakitamneintetangke
aeena wakinaki i bukin rietanaao rababanaaobwainaaanhon riai n
tauraoimante tamneii bukin wakinana. I bukin nakoraoiaa nawaki i
bukin te kabanemwanei aonbwaina,makatautau;i bukin te baoaon

raonakinabamate tia mwakurie nahon nakonabai aanam kataumwane, - -

ngkanae riai.

Table I

QUANTITIES ANT) ESTIMATES

Nominal vohime~
US gallona
UK gallons
Nominal DiameLer Internal

height External
Wall 3h,ekness

Main base Ihickneas
lengLls of side

9.0
2380
1080
2 50
200
0 05
0 10
200

1 33
0 84
2 32
0713

1 30
12 1

Mortar (1 2) for Lank
Concrete (12 4) for base
Sand (moist)
Aggregate
Cement
Waterproofer
(fehprnot)
Length of 4 mm wire

I 5mm tie wire
Area of thicken wire
Area of F52 mesh

FEIITIO CEMENTTANKS

in 12.0
us gal 3170
uk gal 2540

m 250
m 200
m 005
m 0.10
m. 200

cum 157
cum 054
cum 254
curs 078
tonne 1 45
litres 143

m 327
m 18

sqm 525
sqm 87

m
No 1
No 1
No, 3

man clays 4
ii

hours 5
7

8.4
2200
1850
250
100
0 05
0 10
200

1 27
0 51
2 24
0 78
1 25
115

245
13

44 8
87

3
10
5
5

5.4
1430
1100
250
1 30
0 05
0 10
200

1 03
0 81
1.03
0 78
1.05
04

105
10

35 8
87

3

3
8
4
5

20mm pipe
20 mm lap adaptor
20mm lap
20 mm elbow (00°bend)

Lalmur-eraftsman
-unskilled

* Tractor and trailer
* Concrete mtxer
* Vibiator

252
14

40 1
87

3

3
I0
5
5

20



Sizeand Materials

16. Oncethesizeof the tankhasbeenestablished,amaterialslist should be
prepared.A good list details the quantitiesof materialsthat areneededto build the
tank andmay also~,rlude information on labourandplant requirements.

Table 1 gives relevantdetaiis for tanksassociatedwith individual housing. It
is important that, all materialsare availableon siteprior to starting and that
the necessarylabour, small fools, equipment and plant havel)eenarranged
The last three items markedwith an asteri~k-(*) are optional - they would
normally be usedon largeprojectswheremany tanks are to be built in each
location. An engine-drivenconcretemixer has the advantageof providing a
thoroughandconsistentmixing andcan help to keep the water to cement,
ratio low enough[or high strengthconcrete(when mixed by hand thereis
sometimesa temptationto add too much water in order to easethe effort of
mixing a good stiff batch of concrete). Vibrators carl be used to help
distribute the concretein the base;however,careful Lamping and rodding
can achieve the same effect of gettinga dense concreteby eliminatingany
voids (gapsor holes) andgettingall cornersfully lilled

Table I
QUANTITIES AND ESTIMATES

FERROCEMENT TANKS

Cu. m
usgal
uk gal

m
m
m
m.
m

cii m
Cu m
Cu m.
cu m
tonno
litres

NominalVolume:
US gallons
UK gallons
Nominal [)iameter Internal

Height External
Wall Thickness

Main basethickness
length of side

Mortar (1.2) for tank
Concrete(1.2.4) for base
Sand(moist)
Aggregate
Cement
Waterproofer
(febproof)

Lengthof 4 mm wire
1 6 mm tie, wire

Area of chickenwire
Area of F62 mesh

12.0
3170
2640
2.50
2 60
0.05
0 10
2 90

1.57
0.84
2 64
0.78
1 45
14 3

8.4
2200
1850
2 50
1 90
0 0~
0 10
2.90

1.27
0.84
2 24
0 78
1 25
110

9.0
2380
1980
2 50
2 00
0 06
0.10
2 90

1.33
0 84
2 32
0 78
1.30
12 1

5.4
1430
1190
2 50
1 30
0 05
0 10
2.90

L03
0.84
1 93
0.78
1 05
9.4

in
m

sq.ni.
.sq.m

327
18

52,5
87

245
13

44 8
8.7

20 mm pipe
20 mm tap adaptor
20 mm tap
20 mmelbow (90°bend)

262
14

41) 1
87

196
10

36 8
87

m
No.
No
No 3

1
1
I
3

1

1
3

Labour-craftsman
-unskilled

* Tractorandtrailer
* Concretemixer
* Vibrator

3

mandays

hours

4 3 3 3
11 10 10 8
6 5 5 4
7 6 6 5
1 1 1 1



Te BuburaaoBaitia nnko

17. A konan aki kabonganaakiaekakin rengarengai bukin renganam
timanti ao aroni manenaiaaee nakabwarabwaraakin aronaei:

Febproofequivalent- i bukin tukanroronakonte rann te tim antiao e bon
rangini manenanahangkana aaki nakoraoiraoixoin ke korakorante tano

(te tanobwai).

Ngkanaaronabwaa nakamanenaakiaekakinrengarengaaikai ao e nabon
nai aronkabwarabwaraanai aonaba.A na raiain aki kamanenaaki

ngkana akeaaron kabonganaanai aona,irouia taankaraoia.

18. I bukin wakinantangkeaika atitebo aroiake ti teaekakmateiaare
nanonabwa ana aki kakaokoro,aoe riai ngkannen karaoakite rai ni
kabwaro(formwork)aea namangakonam kamaenakoakiao ni manga

kateakinaban ti te aronama aree karaoaki.

I bukm wakinanaontangke,bwainai bukin wakmanan arontaian
kaintautauaobwamatabeuai bukin rabwatanaaika ana kamanenaakiao

m mangakonanabani kamaenakoakiano riai n tauraoi.

22



Sizemu! Materials

17. Whilst tanks canbe built without usingadditiveswith cement,thereare
advantagesm usingwaterproofingadditives.

Onewhich hasbeenusedwith good resultsin Tuvalu andKiribati
febprooLThis water-proofingcompoundserves to reducethe permeability
of the finished mortarand to increasetheworkability of themortarsothat
it is easierto mix andapply evenwith a low waterto cementratio. It is an
emulsion,or organicester,combinedwith aligmn-basedwater-reducing
agentandit doesnot containchloridesor nitrates,or trap air bubbles.

Wherean additiveis used,the manufacturer’sinstructionsshouldbe
followed.Additivesshouldnot beusedin combinationwithout first
consultingthe relevantmanufacturers.

18. Whenproducinganumberof identicaltanks,prefabricatadpermanent
formworkshouldbemadeandused.It shouldhe easilyput togetherand
takenapart.

23



NNENS&TCARAOAN NNENTE TANGKE

19. I bukin thin keaekakinrabwatante tangkeaea a tia ni katautauakima
nnenan tel,e na riai moani karaoakite tutuoi aonraoiromte tanoI bukin

te rawawata,bwa n tabotabeuaiai aetanotano,aoiai nabaaee
aomwaimwaiao ni maraurau. I bukin aeingkanneaokenate maniaae

uarerekeao taraiabwa ena hon anganikoaekakina,ao katautauaI bukin
rawawatanLa tangkeni ikotaki ma rawatante ranbwae nakonan tauate

rawawatake e aki.

20. I bukin aid raoirointe tano,ao mangakakaeate taboteuanaaee na
tau. Ado honte mwakurj teuanake te waaki aea raoiroi I bukin telmanin

am tangke.

21. Ngkanaaronabwae a tauraoinnenaaokaitiakataianamaangeao
arokamica a tutuki I bukin wakaiaaotabeuamange(e otin makoro30). I

bukin te waakini makuri eriai La mwawai bukin karaoana.
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THE SITE & MAKING ThE BASE

19. Having decidedon the type andsizeof
tank to bebuilt andits proposedlocationin
relationto the building,checkthat thesub-
soil cansupportthe weightof a full tank.By
digginga smalltrial hole it canbe seenif the
ground is soft or swampy.If the groundis
unstable,alot of work will haveto bedone to
build andensureastrongfoundationand
basefor the tank.

20. If the resultsarepoor,find an alternativesiteif possible.The
preparationof asolid foundationandbaseis oneof the mostimportant
aspectsof tankconstruction.

21. i-laying decidedon the site, clearawayall vegetationandotherrubbish
(seeparagraph30). Spaceis neededfor the tanktogether with adequate
room in which to work.
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Nnena: Karaoan nnen to taTlglro

22. Riotanto tangkoo nakatautauakimarietatanto
kawawa(gutter)aoI bukin nabatebaibuni kawawa

i hukin bararananakonto tangko To kaokoroena
hon ririki manrietan tekabwaroareo tokaiai to
tangko. Enanatnabani katautauakinetanai

bukm mwawante bwaketiI aan tetaobu(tap)

23. 1 bukin mwakenanLa kabwaroao unilci 3 La bakeni katoakoonaao
katikuea. Ao mantaianbakeaikalao a konan anganikongkannerabwatan

ke buburante kabwaro. Man ambakeaokaneineiaarengaiaaihonam
mwaakenabaI bulcin nietata.

24. Raubwahwaaika ananeranakimantehakeahon aranakibwa taian
kai ni mwaakeareekaota nietanLa kabwaronakonte noinietaeaa tia ni

mwakenaki.

25. I bukin ataakinaee a tikueaaoiai te tikuea
teuanaaearanakibwa alatikueakabentaaaehon90°aerabwatanahon te kai aea karaoaki.
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TheSite& MakingtheBase

22. The distancebetweenthe gutterandthe groundshouldbemeasured
andcomparedwith the heightof the tankplus an allowancefor the down
pipe system.Thedifferenceis the maximumheight of the tank baseabove
the ground.It is betterto elevatethe tanksothat bucketscanbe placed
under theoutlet tap, to drawoff all the storedwaterin the tank.

23. To setout thebase,roughlymeasurathe size on the ground.At each
corneroutsideof this mark,drive in 3 stout pegsatright angles(90°)to each
other.To thesepegs,boardsarenailed.Thetop of the boardcorrespondsto
the finished heightof the tankbase.

24. Theseboardsareknownasprofiles. On
top of eachboardthe exactpositionof the
tankbaseis marked.

Plumb bobshowingpositionof trench

trenchwidth

25. To checkthat the profile boardsareexactly at90°to eachotherat the
corners,abuilder’ssquareis used.

150 x 38 boards 450
wider than trench

Profile boardssupportedwith pegs
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Nnena:Karaoan‘inen te taiigke

26. I aonam kai ni mwaakeao uniki 4 neeran tian
am mwaakeaokatika amkarainakonam neera.

Tuoabwa o tikueake e aki. Tuoate koonanakonte
koona,ao ena bon anganikobwa ebobuakake a

boraoi to mwaake.

27. Ko nariai n tuoaam kai in mwaakebwa ano riai
in banen nemei,aotuoan te nemeike te neinci
teuanaaeeuarerekeaee bonikonani katineaki

nakonte karai.

28. Te waaki teuanai bukin tuoante neinei bonte ran. Ane e nanonakiikai
bwa bon taran i nanonte baibuke te ooti teburatitiki aeko na konaan nora
rietan iai te ran ao eboni kaotateneinei,e bonikaraoakiaei i bukin akean

to neineii nanonam tai ni waaki.
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The Site & Mzilthig theBase

26. On top of the profIle, partiy drive in anail, to which a string line is
attached..Run the Imearoundall 4 profiles.To checkthat the baseis square,
measurethe diagonals.The measurementfrom cornerto cornershouldbe
the same.

27. Usinga line-level attachedto the string line wifi mchcatewhetherthe
profilesaresetto the sameheight.

28. Anothermethodthatcanbe usedto establishtheheightof eachprofile
is thewaterlevel. As waterfinds its ownlevel,by filling asuitablelengthof
clearplastichosepipewith water,it canbe easilyseenat whatheightthe
otherprofilesmustbefixed to be level with the first one.

~Tfl
Mark level here
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Nnena: Karaoannnonto ta2ngko

29. I mum danam waakiao a konani waaklte
keniken,aokatmoato burambaohuni katokoaI

aontanoka te noinei te biti aoe na hon anganilkote
mwaakeaea koauai bukin buburanam kenikenI

bukin La kabwaro.

30. Buburanke rababanam kenikenhon 300mm (1 tebuuti) aeana
hooraoini kennaaae nakabwaroaki150 mm (6 te inti) rikaki I bukmte

rawawata.

31. Ekaraoakiambwa aontanoi boni~aiaee maraurauaoni konani
kankata raeuakinakontaiankabwaroma ngaianakanoananonae a atia

ni kanakin La atibuae ana hon nibonobonoi bukin La rawawata.
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The Site & Mairhig the Base

29. To transferthebuilding line from theprofile to the ground,suspenda
plumbbob or useaspirit level. This showsexactlywherethe foundationsfor
the basewill haveto be excavated. -

30. Excavatethe foundationtrench300 mm
wide and300 mm deep.Remove any topsoil to
thedepthof 150 mm over the wholeareaof
the base.

31. Wherethe groundmaynot befinn enoughto supportthe weightof a
full tank, extragroundwill haveto be excavatedandreplacedwith hardfill
such asbrokenstones,coralor gravel.
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Nnona:Karaoannnonto tangke

32. N to Labo area katautauakimanmronronoon to
tangka,bairoannantaran ibukmn area na nakomat
iai. Katautauato raroaaa300mm manLa baibu aa

20 mm ao ni kabaouamananna.Ngkanatat aaa
kat.auakiibukin La rann nakoaoa na bonikaraoaki

naban tauanata tat.TaranabaLa kibu 67 I nano.

3& I bukin nikiran am riatatanakonam kabwarokanoalan ta tanoao
kaibaani kamwaimwaiani katautauamataninam kabwaroaokatauraola

nakonLa kabwaro.

34. KatautauamaLanmamkabwaronakonaonam karaika La raubaba
100mm (4 La inti) aokawanaaLa maLt uaaa(warawara)ao katautauabwa a
na manaraoi i nukanam kabwaronanonabwa50mm (2 tainti) matI aLa.

35. I main aakonawaaki ao Luoarambwa ana tauraoibwamani kabanaao
maitin La tia mwakuriaa ana Lau n La aro bwa ana aki tokitoki La waaki.

Cement

4~.. Sand

~ a;;;iI\ 4e~~i;~!!!~~ Aggregate

36. A hon taLannakotaiankabon La timanti maLa
kahoao anaicamanonaakii aonaolhon 1:2:4are

nanonabwa 1 ta Liniantt 2 La tanoao4 La atamaaaa
tau buburana.
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TheSite & M&kliig the Base

32 Fromasuitablepointwithin theplanned
circularwall of thetank,prepareashallow
trenchto the outsideof the baseto a point~
whereoutlet will discharge.Lay a length
(about 300mm) of 20 mm pipewith bendand
upstandwithin the trench.(If a drain is
prov]dedthis shouldbe placedat the same
time). Seealsoclause67.

33. Ailowmg for the foundationstrip, hackfffl the remainmgareaof base
with suitablecleanhardcoreto adepthof 120 mm from the top. Compact
this with a tamper.Spreadsandover thebase,rakeit smoothandcompactit
usingthe handtamper.

34. With the levelof sand100 mm belowthe top edgeof thebase,placesteel
wire reinforcingmesh(orbars)to coverthe top of thebase. Raisethe mesh
using small stones to aheightof 50 mm abovethesand.

35. Beforemixing andplacmgconcretein the baseanditsfoundation,check
thatyouhaveavailablethequantitiesof materials,small tools andlabour
thatyou requffe.

36. A suitablemIx for tha concreteis 1:2:4 which means1 part cement,2
partof sandand4 partsof aggregata(gravel). Previous experiencewith
ferrocementtanksin the SouthPacificwherealeanermix was used(e.g.one
partcementto threepartssand)hasshownatendencyfor thetanks to leak
andrequirefrequentrepair.For similar reasonsa waterproofingadditiveis
alsorecommended(seepara17 aboveregardingthis).
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Nnena:Karaoanunonto tsnigleo

37. I bukin aeiaoa honkonani karaoakito baoki ni
kaboaebuburana300x 300x 300 ke 1’ x 1’ x 1’ aea
karaoakitaninganaI bukin tabekanairouiauoman,

ke 250 x 250 x 250 ke 10” x 10” x 10” 1 bukin
temannateaomata.

38. Ena tauraoiam rai ni kaboboaokabwaroaam
mwaiti aeana taumantaianbaoki akeakaraoakiao -. -

kaboboai main aeko na rengannama taran.
KabonganaLa kaboarekabwarabwaraakimai i . .

maina1:2~4 - ~

39. Kaboboama te Liaborani karokoaaa ko takubwa e atauboonamae na
aki ran La kabo. E nakuarerekeato makurito timanti ni kaboka La mitiin

ni kabo.

40. A nat ni kanoakitaiankanikani nanonmairnainte kabwaroaoni
waetatanabam karokoakinakonLa riataarea katauakiiai.

41. I bukin korakoranaoLaimatoanto Limanti a riai
te tanoma La ataman tebotebokakike ni kanakoaki

taiantaoromai iai ka ni katukakiI aante karaui
nanonLa maanae2 ta namakainai main aeena
kamanenaaaki.KamaenakoaI aontanonakonto

matenae100mm (4 La inti) i bukm waekoannakon
La taoro

a
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The Site & Making theBase

37. To produceaconsistentanduniform mix

~ all materialsshouldbemeasuredby volume.- ThiscanI)esl be doneby usinga wooden
gaugebox measuring300 x 300 x 300 mm and
providedwith handlesfor easeof lifting and
carrying by 2 people

38. Fill andemptythe gaugeboxontothe mixing board,with 1 box of
cement,2 boxesof sandand4 boxesof aggregate.

39. Using a shovel, the dry mix shouldbe turnedandmixed thoroughly
beforeaddingwater. Addonly enoughwaterto form a thick pasty mix. A
concrete mixerreducesthemanuallabourinvolved.

40. The concreteshouldbe pouredinto thebaseandits foundationtrenchas
soonasit is mixed. The wetconcreteshouldbe tampeddownandsmoothed
off to therequiredheightasmeasureddownfrom the profiles.

41. It shouldbe notedthatsandandaggregateusedfor construction
purposesmustbe cleanandfreeof salt or otherimpurities.If beachsandor
aggregateis used,spreadit out to adepthof 100mm andwashit
thoroughly.Alternatively let rainwaterleachout thesaltsfor aperiodof at
least2 monthsbeforeusing.
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KARAGANTANGKE: NGKANA lAX fl BOOMS

42. Taianratni kabwaroakeatia ni katauakiI bukin rabwatanLe tangkea
nariai ni kaLeakini nneia. Raini kabwaroi bukin aeiana bon raiaini

kateakimatnukanto kabwaro. N thainakoao tuoamantokin makonam
kabwaronakonuka.

43. Ngkanaaronabwako nangkarokoake ni katia
am neineii bukm Lain am tangkeaoko konani

• kabonganaiatibu ni karorokoaam neinai I bukin tein
am tangke,ke taianrai ni kabwaro.

Plumb line andbob -

LEVEL

44. I bukin to ratni kabwaroao ahon tatannakoaroia. Tabauathianrai a
nariai ni kabiraki n te oarai bukin beboLenkamaenakoaiaI bukin manga

karaiakiia,i bukin kamanenaiai bukin tangkataheua.

45. A thtannakobuburantaiantangke,ao La
warawaraaniniraki ni katobibiato buburaanneLao

uouannaninto warawarani kaeariathn to thngka
area katautauakitat.
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MAKING THE TANKS: ST.ARDABD FORMS

-42. If standardformsareavailable,these
shouldbeassembledandmovedinto position.
Theformwork is thenplaceddirectly over the
centreof the base.Checkthis by measuring
from the outsideedgeof thesquarebaseto
the formwork. It shouldbe the sameat the
centresof eachside.

43. With the formwork assembledandin position,checktheplumbnessand
level. Usesmallstonesto adjustthebottomof the formwork to make it
perfectlystraight.

44. Dependmgon the formworkmaterial,the outsidesurfaceshouldbe
lightly oiled (i.e. timberandsheetmetal).This helpsto separatethe
formworkfrom the concrete(ormortar)onceit hasset.If formwork is oiled,
all tracesof oil shouldbe removedfrom thefaceto be plastered.

45. Dependingon tank size, a singleor doublelayerof galvanised(chicken
wire) wovenwire meshis wrappedaround theformwork andtiedm place
with tie wires. Overthe wire meshanumberof galvanisedsteelhoop wires
areplaced.Alternatively,asmglelengthof wire is wrappedin a spiral.
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Karaoantangko: Ngknna Jalto booma

46. 1 bukin matoanke tauanraoi to warawaraao
bonimatoannabato tangkaerim ni mangaaonaki
aonto warawaraannan to uaeaaabuburanatao 3

mm ae te karawanaiti(Galv.).

13 aonakiaonaoimat i nanoma a nahonokoro
maranganani kabwarabwaranan aronaol:

- Mai i nanoto maranga15mm nakonto
rietataao 500mm

- Mat i aonanneLa maranga30 mm ni karokoa
La rietataaa900mm

- Nakontokin La rietataLa marangabon 40 mm

47. N tian nirakin to uaoaaea a Libwa tia ni kabwarabwaraaakiaouringa
bwa ana bon riai ni boraoimarangaiaaomanraoiroi nabataraaia,aoman

kabaabaeakima to warawaran la marnngaaaa kaLautauaki500 mm. Ta
uaaaana hon riai ni katikaki ramibukin tauanao matoanLa warawara

ibukm La mwanunu.

48. I nanontian raoiam waaki i aonaol aounngani kaitiakaraoi rarikin to
Labo areana waaki iai am LangkeI bukm to buratitaao i bukin to makuri n

to tiinanti.

49. To tanoi bukin karaoakinLa Langkeacta nahon
rim n raumaaki,o na hon aki riaonto buburaaa5

mm i bukin tamaroanto makuri.

38



Making theTanks:StandardPor1ns

46. Startingfrom the bottomof the tank form, thesteelhoopsshouldbe
spaced15 mm apartfor the first 500 mm. From this point the spacmgcanbe
increasedto 30 mm betweenhoops,until within 900mm of the top of the
tank.Fromhereto the top the spacingincreasesto 40 mm. (Thedistances
betweenadjacenthoopsappliesto the smglewire spiral).

47. Thehoopsshouldbeparallel to each
otherandtied to the wovenmeshwith tie -

wire at about500mm in the horizontal
spacingThe hoopsshouldbe tight andthe
joins in the wire mustbe staggered.The
hoopscanbehinhedto tighten themfirmly in
place

48. With all the reinforcementin place the wholeareashouldbe thoroughly
cleanedin preparationfor trowelling mortaronto thetankform.

49. Sufficient cleansandshouldbe sievedthrough ascreenwith an opening
of notgreaterthan5 mm. This removeslargerstonesandotherwaste -

material.
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Karaoantnnglro: NglranalaSto booma

50. A na tauraoini kabancbwaai i bukin am waaki n aronaikai: to turam
44 gal, ao to baketinabaI bukin La kabo,ngkanao nangwaakikabirakin

rabwatanto Langko.

51. Ta timanti aaa na kabonganakiana hon tamaroa
n aoato kin buabuamat iai aoa nahon ai riaon3 to
namakainamannai bukm raoiromao korakoranto

tangkoi bukin manna.

52. I bukin to kaboaoa haln tauraoito raubaban
aronaol La plywoodko to aramaniniI bulunto kabo

tlinantI ao talantiroba, tiabora,to kal aoooti, ao
bwaaitabouaI bukin to waakini buratita(plaster)i

aonLo

53. I bukin to waaki ao atathnnakoLaian kaboI bukin to tinianti ma i
bukin to Langkoriki i aonto buratitato kaboa nahon rial n 1:2 ao o nanat

naban Lauraoi bwainan aronto bwakoti i bukin to baake to baoki touanaao
a karaoakimaana titobo aroiai bukin kanoaia.

54. Kaboakinto timanti o na honnatmoani kaboboakiI nanonmanna. Ta
tanoaoto tmianti n ronganakin to kaboao 1:2 aoo Laoklnakimat I mamaao

I muinao nanatn roko to ran. TJningabwatat to rengarengaao o nanat
nakonto timanti mat tai kaLautauaiaao a makoroi aona. N aki otam ao

kakaoabuokamI bukin ronganana.To Lunantie na rial n aki maimatke o
nahaln aki Liti.
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Makingthe Tanks:StandardPorms

50. Drumsof fresh,cleanwatershouldbe
placednearthe mixing area.A cleanbucketis
alsorequiredfor usewhenmixing the mortar.

51. Bagsof Portlandcement,which shouldbe freeof lumpsandnotmore
than3 monthsold,shouldbe stackednearthe mixing areaandcoveredwith
awaterproofsheet.

52. A largeflat platform is requiredfor mixing the mortar.Shovels,troweLs,
floats,abuilder’shawkand timberstraight-edgesshouldbe providedto mix,
placeandplasterthemortarontothe tankform.

53. To producemortarof aconsistentquality, agaugeboxshouldbe used.If
a 1:2 mix is specified,then 1 levelledbox of cementand2 levelledboxes of
sandareheapedonto the mixing board.

54. Theheapof sandandcementshouldbe dry mixedfirst. A holeis then
madein thecentreof theheap,andsmallamountsof wateraddedto the
mix. Continue turnmgthe heapwith shovels,addingwateruntil the desired
consistencyis reached.Themortarshouldbe firm andfatty. Toomuch water
producesarunnymix andcannotbe trowelledontothe form without falling
off. If used,the waterproofing agentshouldbeaddedduringmixing or as
instructed by themanufacturer.
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Karaoan tsniglee: NgJrann laSto booma

55. TuoanLa kaboI aonto timanLi akonani
kabonganaaklto tin aaa uarorokomatanamatI aLa

aoa buburankaakiaeo mronron. Kanoaian to
Limanti aokaiboibeamato makoroni bItI tao 10 to tai

aomangakanoalani karokoaaa e on nakomatana,
ao n tianaaobutato tin ao ngkanaa naanaaki

riaLanai bukin ta mwaimwai.

56. To tuai aonaoi a naniai to kaboimuin anaakinniot,ana. KateaLa Lin
aro abaanaki iai La Limanti ao kalautauangkannako ana abwakinamat I
aonLa tin anal,ma o nanatnikoo i ana75mm - 85mm. Ngkanaa nietataao

nanonangkannobwaoa na tangiraLa rantoutana,mangkanaakoei aanto
mwaakeao nanonabwaa mwaimwalto kabo. Ngkanaaronabwa iai

rangarongaaika akabonganaakiaoa konan aki tauakibaana.

57. Ngkanaanonabwaea a tauraolI bukin to waaki mum tuoakinaao
buratiLanato tangken aronareko ataiake ongoramairoulataankaraoia. I

bukm tauakmnto mwaimwaiaokarekoato baokiao Lo kunikal ao
kamwaimwalaaokaveneaI aonLa timanti areakabonganaakiI bukin

raoiroina.
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Maldng theTanks: Standard Porms

55. To control the consistencyof the mix, aslumpconeshouldbe used.A
metalconeis placedon a flat board,andhalf filled with mortar.Themortar
is rodded10 timeswith a pieceof steelrod. The coneis thenfilled and
roddedagain,before levelling off the cone.The coneis then lifted clearfrom
themortarandthe siump is measured.

56. The measuredSlum!) shouldbe between
75 to 85mm.If loss,addmorewaterto the
mix. If more, useless water.With practiceit
shouldnot benecessaryto testeverymix
particularlyif consistentvolumesof materials
areused.

57. Oncethe correctslump hasbeenobtamed,commenceplasteringthe
mortararoundthe tank form. Useall the mortar within 1/2 hourof mixing,
otherwiseit will becomeunworkable.Placeawet sackoverthepile of mixed
mortarto preventit from drying out too quickly.
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Karaoantngko: N~1ranalaSto booma

58. Kabonganato buroLato biLl ko to buroLaLa kai i hukin to buratita I
bukin bebotonam mwakuri I bukin bwakabwakanto timanti karaoaLa

raubabaao tal bwamtauanamm i aanaaoririmuin amburatitaI bukin
mwawana. I bukin to moanwaaki ao uringabwa a naaki rakaI aon15 mm

matento buraLitani katobibia.

59. Buratinato moanburatitaaro akatokaaki
ngkanaa akaanmwaui bukin manganimn La

kauouan toka,n to uaaaburatiko to burum. Kaboa
to kauouani kaboao Laraia bwa o na aki raka

matannanabai aon 15 mm:

60. Tuoamateninto buratitama La kai touanaareakatauakiI bukin
tuoakinto ooti ao to Labukibuki. Ngakanaiai aki nakoraointo buratitaao a

na bon ott n to km arol.

Ngkanao a tia amkabubutiaowakinatekatamaroamato tirebato bitt I
bukmmaranranna.
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Mzikhig theTanirs:StandardForms

58. The mortaris appliedby handto the
walls of the tankusingaplasterer’ssteelfloat
andbuilder’s hawk A layerof mortarnot
exceeding15 mm is trowelledonto the
formworkfrom thebaseof the tankupwards
just covermgthe reinforcingwires. Continue
on andaroundthe tank,plasteringon the
fIrst layerof mortar.

69: Whenthe first layerof mortarhashardenedsufficiently,scratchand
roughenthe surface.This providesakeyfor the secondlayerof mortar.Mix
anewbatchof mortarandplasteron asecondlayer. The thicknessof this
layershouldbe 15 mm.

60. Using astraightedge,checkthe
thicknessof mortarbetweenthe bottomand
top of the tank.Strike off anyhigh spots.
After themortarhashardenedshghtlyuse
the steelfloat to smooththe surface.

U
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Karaoan.tangko: Nglrnnn laSto booma

61. I muin 24 Lo aoaao kamaonakoatalanraubabaI
bukin La tangkomal i nanonama taraiabwa o na aid

raketo uruaki I aonrabwatanLa tangko. Ao manga
kaiLlaka mum to Limantl i aonto naubabamabaina

nakoI bukin mangakabonganaakinanakonto
tangkoLauana(ni irekarokoma No. 44).

62. I bukin buratitanakinnanonao nanatto moantoka 10mm matonnama
o nanatn Lau mwannaI bukin mangatokanto kaauaao La kanimauaao

matenna10mm nakon15mm. Ma a na nial nI maranrann La aro bwaa na
kai rakerinakonto ranao a nakabuakakako ni karanato tangko.

63. Rabunarabwatanto tangkon to baokiketo buratltiki aroa o rono I
bukin tauanmwaunabnwao na waokoani mau. E konanabani

kabonganaakibaann to banana,to banniao Labouaniki aika ana konani
katananabwatan to LangkoinanonLo maanao2 to wild. Aio I bukixi aoo na

tel maanto tangko.

64. Mangakaboato timanLi I bukin to toma i nanoao karaoianakon
tinanikuna ao nanonanabamataua atonnataonakon 100-125mm rauniia

rabatanto Langko.

65. E nakaraoakiaolnabanakontefloor aremati nanonaI bukin bonon
raoimatanLa timanLi I bukin to raran.
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Making the TRnICS:StandardForms

61. After 24 hoursthe mould canbecarefully
strippedand removedfrom inside the tank.
Cafemustbetakennot to damagethe wall in
anyway. Cleanthe mould for thenexttank
(in accordancewith paragraph 44).

62. A 10 mm layerof mortar is thenplasteredaroundthe insideof the tank
andallowedto hardensufficiently beforeplastermgon thefourth andfmal
layerof 10 to 15 mm. This layershouldbetrowelledto asmoothfinish.

63. The tankshouldbecoveredwith wet
sackmgor polythenesheetingto preventit
from drymgout. too quickly which would
causecrackingm the walls. The walls should
be keptdampby moisteningunderthe
polytheneor by keepingthe sacksdampfor at
leasttwo weeks.Matenalssuchasbanana
leaves canalsobe used.

64. A batchof mortarcanbe mixedandplacedasafillet at thejunction of
the baseandoutsideof the wall.

G6. Anotherbatchis producedandplacedmside the tankto form thefloor
50 mm thick. Care should be takento compactthemortarandform a
watertightjoint betweenthe wall andfloor of the tank.
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Karaoan t~gko: Nglran8J.atto booma

66. Kabooate timanti ma te ran i bukin beniakinnanonaao tmanikunaao
matenna2 - 4 mm.

67. Te haibuaree tiki nakonto taebue na mu n
rinonakomai i aonto timanti 50 to mm ao ngkanaiai
to baibui bukm kaitiakannanonae nariai ni koreaki

ni kaboraoakima aonto timanti.

68. Mat i etaaokatautauabuburanto baibuae50 mm aomwaakennaao
koreiamai i etan te koro titioro (coldchesel)i bukin ataakinabwaee aonao

buokannabaonrakento tangke. Raraoanainaiieta50 mm are e na bon
nemeiraoi iaantaubukinte tangke.Ki~nimwato warawarai bukin to

maninnara.Tabonte baibuibukin taonakonto ranmante tangkee na bon
riai in warawaraaremai itinaniku.
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Malrliig theTanks:StandardForms

66. To effectively sealthe tank, a2-4mm
coatof cementslurry (cementandwater),
shouldbebrushedor wipedover theinterna]
andexternalsurfaceof the tank.

67. The deliverypipeshould extend50 mm abovethefloor surface.If
provided,thedrainpipe(or washout)shouldbe cutoff flush with thefloor.

68. Cut apieceof 50 mm PVCpipe,long
enoughto be usedasatank overflow. Decide
on thepositionfor the overflow andcut ahole
downfrom the top of thetank, throughthe
tankwaIl. Providetheoverflow levelabout50
mm belowthe top of the wall. Carefullybreak
out the cementandcut throughthe
reinforcing.Fit the pipe,andcementit in
place.The endof the overflow outsidethe
tank shouldbe screenedwith insect mesh.
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KaraoantRn~ko:Nglnnia LaSto booma

69. I buakonmwakunlanrabatanto tangkeaolao to bwai
tauanaaomoanto kakawakiko ao a na rIal n ataald

bwa bon anonmaLoana.Ngkanaa rokoni mwaunaLa
Langkaao ka timanLi aoa nabon iai to naouakinako
Iai, ma o kakawakiao arIal n ataakibwa a narial ni
mwamwaimwaiaomannabaInanonto maanae2 to

wiki.

70. I nanontian nabwatanto tangkeao wakmato taubukl ni bwainaaika a
tia n tauraoi,aomatanto Laubuki 50 to mm. Ma a nabon riai nahant wono

to warawaraao to uaoaaro a karaoakinakonrabwatanto tangko.

71. Anonkaraoanto Laubukika toina a na bonnaln niotatamai i nukanaao
o abwatetenabanako ranikina. E aki batin tamaroaare aborababaua.E

nataol I bukin bwatetantaianmangoao a totokoanabatim to ran mail aon
t.aubukinto tangka.

72. Tat talankal aika akaraoaklI bukmnto taubuki,aolai nabaLaiankai i
bukin Lotokoanamai i aanaI bukin kamatoana.To uoeLi to kai I bukin to

2.kanokorokonakonto nlata.
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M&r1i~gtheTanks: StandardForms

69. An importantpartof ferrocementtank constructionis in the curing of
the tank.As cementdries out it shrinksandcrackingoccurs.it is essential
that,,thewall andsubsequentlytheroofbe keptdampandshadedfor atleast
two weeks.

70 To completethe tank, theroof formwork
is preparedandassembled,on which
reinforcingmeshandwire arelaid and
plastered with 50 mm of mortar,

71. The shapeof the roofshouldbe domed,as
this type of structure is strongerthana flat
roof. It alsoshedsrainwateranddirt from the
top of the tank.

72. The roofformwork is supportedby using
tlml)er propsplacedinsidethe tank. Sliding
wedgesunderthepropsareusedto adjust
heightdifferences.
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Karaoantangko:NgkanataStebooxna

73. To bwangabwangao na nial nabanI kanaoaktmail aontaubukinLa
LangkaI bukin kaitiakanaao mangakaraoana,ma ana taububuranaI

bukin tamannaLa aomata.

74. Urlngabwa a nanial n nim to warawananakonta bwangahwangaaoi I
bukin tukan Laian mangoLabouaao tebwangabwangaaoi arao buLimaoa

nabato ranmantaubukinto auLi.

75. I muni tianraoi to taubukiao a na rIai naban tia
buratitanakina. I tinanikunrabwatanto tangkeao

ninira to noobuao bubuirana20 to mm area ariki
nabahwaalto raInnahaaokaLamanoantoni to

taubuki. Ena kabwarabwaraakiI nanon
mwakuniana.Mauringabwaea na nemoltaraanam

robu.

76. To tangkoi muina aoa nahonrim n aid kanoakii mum Labouato bong
ao a atlbwa konani kanoakl. Ta katautauI aonaolbwa 1 to namakainaI
mumtianaao a atibwa roko ni matoanaao aakonanI kanoaki. Tabaua

Langkoakai uruak.i ko xi raranhukinabwao tuai n nokoxii matoanaao a a
hon kanoakinabanikaonaki. Ma to kantaningaI aonaolbwaI mum 7 La

bong aoko bonlkonam kakanoaia300u3mn to niotatani katoabong I bukin
nabamaitoronaaokamatoana.UninganI kakamanoato tangkomantaaiI

bukin maLoana,ao kakamwainiwaia.
52
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Making theTanks:StandardForms

73. A manholeis cast into the top of the tank.Themanholeshouldbe large
enoughto allow apersonto gainaccess into the tank,for inspection,
cleaningandcarryingout repairs.

74. ~ manholeshouldbe screenedto
preventinsectsor dirt from gamingaccessto
the tank. The openingis also usedasthe
dischargepoint for therainwater.

75. After the tanktop hasbeenplastered,theinternaljoint betweenthe top
of the tankandthe roofshouldbe completed.Externallya lip edgecanbe
madeby tying alengthof 20 mm ropearoundthe top edgeof the tank.The
ropeis thentightenedandlevelledandmortarplasteredaroundthe rope.
On setting,the ropeis removedsoleavinga straightedgedjoint.

76. The tankshouldbeprogressivelyfIlled overanumberof daysto allow
the stresseswithin the tankwalls to be distributedover the wholestructure.
It takesapproximatelyonemonthfor theferroceinentto reachits
full strength.Many tanksfail becausetheyhavebeenfilled with too much
Watertoo soon.Remember,keepthe outsidewalls coveredanddamp, while
adding no morethan300 mm perdayto thewaterlevelof the tank.Filling
shouldstart7 days after theremovalof the roofformwork.
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KABAQANTANGKE: NGKANA.AflA TE BOOfl

77. To waakitauanaaloanoa honaidkabonganaakilai taiannaubaba.To
Langkee konan Lei rabwatanamantaianblti ni kabwaroaon ninirakln to

warawaraaoaburatitanakini kauaiLonananonaaoLlnanlku.

78. RabwaLanto tangkon La waaklaol ahonkatoaklmanLaianbiti ni
kabwanoaahuburana10 La mm xii katotonganabwatanto o Le uaoa. Taanga

Louana,La metluaeao kamronronakiaoa tomaki. TemaLi uaoamail aona
ngkannoo hon niniraki n to warawaranI kamatoakiraoi

79. I bukIn aalaoto baseko to tmianLi anoa nil
Lokatokalai Lo tangkeo narIal n Lauraoin anon anoa
atia ni kabwarabwaraakl.E hon nakonrabwatanto
Langkomabuburana.Unika to kai ko to bitt I nukan
raoi to bunoaaokamronronato buburaaro abairaaki

n to makoron ral ko to karai, n aronaaa na konan
ataaldbwanukanto tangkoD/2 aoa

kabwanabwaraakjman to biti area unikaki I nukan
to tangka.

80. Man to mronronanoo a tia ni mwakonakiaouniki tabouataxanbiti aa
kabaouakinakonanonto kabwaroao buhurana12mmbwa ai tauannaba

rabwatanto tangko. Man taianbILl aikalaokabaabaoaLa biti aokona
katauLauaI bukin amniotata,aoaio anoa nakonan tauanabwaLanto

tangkoma takabwano.

81. I nanonto waaki I bukin kakaoakinam biti I
bukin to tangkeuringabwa anariai n raraoi.talan

hiLl xi anonaor e na Haln ott, a na Haln alcoaLa rara
I aona,kaitialdan to uaoaburatima o natamaroa

riki kabonganaanta biLl aato karawanaiti
(galvanizedrod).
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MAKING THE TANK: FREE FOBMS

77. This methodof ferrocomenttankconstructiondoesnot nequirotho usoof
moulds.The tanksarebuilt by formingaframowonk,covenodwith afabric of
fine wire mesh,whichis plastoredfrom bothsideswith mortar.

78. Tho framowonkis constructedfrom 10 mm neinfoncodrods in the fonm of
a cage,aroundwhich hoopsof reinforcingnod aretlocL Anothenmethodis to
useweldedmesh.Tho sheetsarecurvedandLied LogeLhorto form acylinder
andfine chickenmashwire wrappedandfastanodto It.

79. For free form tankconstruction,a solid
foundationandbaseshouldho built as
previouslydoscnbocl.Dependingon tho
diameterof the tankto he built, asLakeis
driven mto the exactcentreof Lho tankhaso.
A pegis attachedto apieceof rope,tho length
of which is equalto the radiusof tho tank
D/2, is scrihedaroundthestakeandmarks
out a circlo.

80. Around this circle, a numberof 12 mm
benti~einforcingstófler barsaredriven into
the base.Theverticalreinforcingnodsare
thanwired ontothe stationbars,This
socurclyfixes the tankto the baso

81. In selectingandusingroinforcingbansandrodsfor tankconstruction,
makesurethat theyarestraightandfree of ruston scale.Chip andwire
brushoff any rustandstraightenthe rodsbeforecuttingandbendmg,or
alternativelyusegalvanisedbars. -
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Karaoan tnnglre: Nglrann akea te booma

82. Ekonaat karaoakitamneinto mnonroni aonto banti,ma e naHal to
bubunake buLl aika auananakani unikakl I aonto banti 3 maItinaI bukin

buokamni kamnonron,ao a naboni konan anganlkoto baouake to mronron
aatamaroa. Ekonaat konokoneakibuLl aikal n La bonokatamaa na hon

naoinoi niki ke a na tau nabate taoi I bukin tebiLl.

83. I bukin uaranakantaonabanam biti n anaakinraoiabwakina.Kataua
naolam abwaki,ananiai nabani mananataianmwakonokoro.

84. I bukin bwaouanbuLl akea tairakeao ana niai ni
bwaouaakomal i nanoao a na kaitiboI nukaao mail

etaenabothbwaouanabama anakaeatom to
Laubuki I bukln La bararamaa na Loma nabaI nuka.

85. I nanonkateanam uaeaao Iai to uaoaackamnonronakiI bukln tuan
talanbiLl akanaa teunaka.E konani bibiLaki bubunanama a na aki

uarenekenakon5 to mm. Kabaebaoato hiti aneo mnonronaokabaaama to
blti aro ateirako n to uaoaao a iraniki I bukmnmatoana.
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Making the TLiik: PreePorins

82. A simplejig canbemadeby fitting 3
shortpiecesof 25 mm rod into a thick board.
Accuratebendsandoffsetscanbereproduced
on the bending table. Cutting of rods is best

~doneby using~OmJ)OUflda~(ionbolt (U~Lors.
Alternatively ahacksawcanbe used.

83. To minimisewastageof reinforcement,carefully measureall lengthsand
utifise anyoff-cuts in the fabricationof the form.

84. Bendtheverticalrodsto shapewith the bottompieceslongenoughto
meetatthecentreof the tank. Thebendsatthe top of the tankshould
correspondto theangleof the tank top.

85 Circular hoopsof differentdiametersor
sizesshouldbeformed andplacedon the
bottom andtop of the tank The reinforcing
rodsandhoopsarethentied togetherusing
soft lie wire.

57



Karaoan tangke: Ngkana akea to booma

80. TabeuatalanbiLl akanaamronronahon tauaklkeni
kabaaakimaakanaa tairako,ma uringahwa ana

aki rakamaranganangaianakon300mm.
Kahonganato km nI katanai bukm tauaaahura

tauan taian blti.

87. Ni karaoakinaaiaouringabwaanaHal ni bane
n neinel ambiLl aoI mwinaanangrauniakin to

wanawana.E bahatonild ngkanako katiaraoi anon
am rabwataI mainnirakina n tewanawara.

88. Ninira 2 ka 3 La warawanaaea na kaLokatokan aronanaaoti mail eta
ao kabaeato wanawaran teuaaaaeenakonan Laua Le warawara.

89. KatauraoaLa kaboI bukin to bunatita. Ta moan
kabo e nawaaki kabirakinan to tal acLi tauana.

Temannao waakl mall tlnanilcu ao tamannaa waaki
mail nanona.
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Malriiig the Tiulk: FreeForms

86. A numberof hoopsareformedandtiedaroundtheoutsideof thevertical
form. Theseshouldbe spacedno morethan300mmapart (in thevertical).
At eachintersectionsecurelywire the rodstogetherusingapair of pliers
andsoft tie wire.

87. At this stagecarefullycheckeachjoint anduseaspirit level to check
thatthe form is plumbandsquare.It is easierto makeminor adjustmentsto
the tankform beforethewire meshis fixed in position.

88. Wrap 2 to 3 layersof fine chickenwire
mesharoundthe steelcageandsecureit to
the steelbarswith soft tie wire. The wire
meshis extendedup andoverto cover the
roof form. Carefully cut out the manhole
shapeand tank overflow. The manholeframe
andoverflowpipearepositionedandsecured
beforeplasteringthe tank.

89. Prepareandmix themortaraspreviouslydescribed.The first layer
shouldbeplasteredontothe wire meshfrom bothsidesat the sametime.
Oneoperatorworksfrom insidethe tankwhile theotherplasterson the
mortar from the outside.
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Karaoan tangke: Ngkana akea to booma

90. Ena hon nI manniLa boomaI bukin aolma ana niai to karaunauke n
tanaakiraoibwaa na akl uruaki to buratitai main aeena mwauraoi. Ta

moantokaa nanalni mwakanekeraLeut.anaI bukmnnimnraoi to kauouan
~.okama a na aidnaontouanato aoaibukm maunangkanaa nangLoka to

kauatoka.

91. Waklna Le buratitani kauatabomai j nanonaaotinanikunan La tal aaLI
touana. Kabonganato burotato biLl I bukin taranaoinako ni kamaranna.I

mwin 24 La aoan tian to buratitaI aonoonte tangkeao ana Halni waaki
katiakin raoi to buroa(floor). A na Halni manoraol Laianbiti at kabaro,ao

matento timantl ana waakinaklni kanokoaLa matenaca katauaki,ma ena
rIal n tamanoaka ni mananran.

92. N tian raol te tangkaaorabunaaonan to baokiao emwaimwalI nanon1
7 tebong mauringanI kakamwalmwaian taainakoI bukin naoiroina ao

matoana.

93. Ngkanaa abobonganaoianonLa tangkaaoLa
taubukike aonto tangkae na Halni boniakin to

maunainan tuka konakorantaainakonnabwatanLa
tangkaao ana honbuokanabatamaroanko

mwaltoronto nanI nanonto tangke.KabonganaLe
beenaa ana thu ibukin aai.
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Malriiig theTank:PreePorins

90. Initially thewired cageor form fools ratherflimsy. Caremustbetaken
not to dislodgethe mortarduringthe first hourbefore it hasset.The first
layershouldbeleft in a roughstateto provideakeyfor thenext layer.

91. Plasteron asecondlayerto both the
insideandoutsideof the tank.Using asteel
float, trowel this to asmoothfinish. After 24
hours the floor of thetankcanbefinishedoff.
MQrLar ispassedthroughthe manhole,
spreadoverreinforcementto the required
thicknessandtrowelledtoa smoothfinish.

92. When complete,cover thetank with wetsacking and allow it to curefor
atleast7 daysbeforegraduallyfilling it with waterandkeepthe outsideof
the tankcoveredwith wet sacking during thegradualfilling process.

93. With the tank completed,the outsidesurfacecanbepaintedwhite as
this will reflect theheatawayfrom the tank,cooling thestonedwaLer.Usea
vinyl basepaint or whitewash.
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KAW.AXIN.AN TB RANBWAB NA ITIAfl

94. I bukm kawakinanto kanauao aHal ni kamanoakiao tararuakairaoi.
TalankawawaanaHai nl kakaitiakakiHkl nakonLaaboaika a mangaongao

n to kai i bukin La mango.

95. Tabaibuaremanto kawawaa bothkarokoate
rannakonto Langkema a naHal ni manote

bangabangaareI aonto tangken to warawaraao a
na konan tauato mango,mato mangoaneI aonaa

nabonikakaitiakakinaba.

90. 1 bukin rababantaubukinauLi n Laaboaike a karakoiai Le karau,aohon
iai to kangangaaeakl told n rekeni kainetima to bareka. Ngkanaa tiba

bwakato karauao ahon korakonate barokan ira La ran nakonto tangkeana
e nahon karilcabuakakanto ran.

97. Ngkanaa aki kakaitiakakitakai-ni-kaw~wan taainakoaoa honkona
ni kaitlaki nakonkanoante tangka. Ni karaoanaolao a riai moani

karakoakianaKaotato Tla MwakuHn to Mwaraolbwatarato baaa Halni
kaitiakaki iai te tangkeanna.

98. To karauaro a rakemanto rauhoniai hoiaarehonboth to baa-ni-kai
aebwataaoareo na hon karekeato ranaobarekamanmamearanna.

Ngkanako tangirlabwa e na itiaki Le ran annaaokarauaraumealan La
raumeaLe-ing ke ta mamata Engaon anneao ahon korakorakabonganan

to anoaain aronto katol.
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KEEPING WATER CLEAN

94. Every effort shouldbe madeto safeguardandprotectthestoredrainfall.
Guttersshouldbe cleanedregularly, especiallywhereshadedby trees.-

95. Therainwaterdownpipeshoulddischargeinto the tankoverascreen
installedin the manhole.Rubbishcollectedon the screenshouldbe cleared
awayregularly. As analternatea largemeshscreenmaybe placedatthe
top of the downpipewhereit leavesthegutterandafine meshscreencanbe
placedwherethewaterleavesthe downpipeandentersthetank.

96. For largeroofsin areasof infrequentramfall, the accumulateddirt and
rubbishon the roofpresentsaproblem.With thefirst rains,thedirty water
entersthe tankandcould contaminatethe supply.

97. If theguttersandtankscreenarenot cleanedregularlyit maybecome
necessary to cleanout the tank.In suchan instance,adviceshouldbe sought
from thehealthauthoritiesas to the typeandquantityof chemicalto be
usedin the cleaningprocess(chlorineis widely availableandcommonly
used).

98. Rainwatercollectedfrom thatchedroofs
may sometimes~mellof decomposedleaves
andhaveayellowishor teacolour.To clean
the water, it canbefilteredthroughcrushed
charcoal,coconutfibre or sand.For these
reasonslocal attitudesandtraditionplay an
importantpart in theuse,or otherwise,of
suchrunoff.
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Kawald.nan to ran bwa o na itiaki

99. A bothkonam kanonaakitaiankaibwabwaaeebwanauakimaii
nukanake Laiankai. rababaaekoreatamneinV i bukin tauakinte karaun
taiantaubuki. Taiankawawan aokaianakoakonani kanimwakin taian
uaoanakontaiantaubuki maa nabararateutanai bukin wanakonLa ran

manto kawawanakonto tangke.

100. I bukin thraruakinraoi ka kamanenaanto
karaumantalantaubuki a konani kamanenaakiLa

Lunam ko La hatiketi aee kanoakin to ing ni kaibeaki
nakonto Hotaao 500mm.

I bukin to tangkaLa timanti aaa taokinakin La boki
aol aboni konani karaoakito rauinoaaeLa batikoti
aea a tia ni kabwarabwaraakii aonto tangkema a

na Hain raobolkaraonaI aonto tangka I an to
batikatiao a Halni monai aanato warawarato biti i

bukin totokoanbakananakonto tangka.

101. Ni kalnatimakatauraoanto raumea,ao
kamaraato owaninI nanonto ranI nanon 2-3bong.
Kamaanakoato awaninannaaomangakamaraarib

I nanontenibong(3) rib ni karokoaa babaneto
barekamanta buruburun owaninanneaoman

bitaki matana. Teburuburuarea itiakl ahnea a
konangkannoni baireakiraoi 1 matantekal-ni-

kawawanakonte Lunam. E Halngkannan oneald
mankarenakoakiiii katoatanuanakoauate

namakama.
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KeepthgWater Clean

99. Guttersmadefrom split bambooor V
shapedboardscanbeusedto collectthe
rainwaterfrom thatchedroofs. The gutters
aresecured by strapsor wires to the rafter
ends,providingsufficient fall towardsthe
outlet to drain thegutters.

100. The rainwaterdownpipedischargesinto
aifiter drum thatis filled to aheightof 500
mm with compactedcoconutfibre. For
ferrocement tanksthe filter basketcanbe
built into the top of thetankto the
dimensions shown. At the bottomof the drum
a wire meshscreenpreventsthe fibre from
falling into thetank.

101. To preparethefilter material,soakcoconuthusksin waterfor 2-3
days.Shredthe fibre from the husksandsoakit for a further3 daysuntil all
thedirt andcolourhasbeenwashedout of the fibres.Thecleanedfibres are
packedinto the filter drum. Generallythefibre in thedrum hasto be
discardedandreplacedevery3-4months.

It is importantto regularly checkthe conditionof the ifiter andthe quality of
the water. If thefibre deterioratesor thewaterbecomesdiscoloured,clean
out the filter andrepackit with new cleancoconutfibres.
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Kawzilrtnnii ~ ran bwa a na itiaki

102. N aronto katautauebonlkonani kamanenaakito tangketo biLl aaa a
maanao to turam,ao abaneitiakina i bukin La raumaa.

N to turamI nanonamali nanoao ahonrlnan anontalanatama,La
mannangke to makorokoron atlbu aika aroro I mwin buenan La alao

atamaaika ahon tau buburaia. Mail nanoI nanonto turamLa atamaaate
kabanearn uarerokeakanoaldnakonto Hotaae50mm,1 mwinato ing ka

makorokoron atihu ke to kal aea atla ni hueaika aroroni kanoakinakon
450mmi aonto atamaareuarereka,ao tekabanaahon La atamaaaa Lou

bubunanaaee kamaonakoaklI aonaikai. To ran areabarekaa hon
karauraun rinnakoaomanraumoakiraoi I nanonto ing ni ikotaki ma
mangotabeua.Ngkanaaronabwa abonota raumoaLa ing aoo Haini

mangoonaaki.

66



KeepingWaterClean

102. As analternative,ametaltank,or an old,cleanoil drum,couldalso be
usedasaifiter. Thebottom of thedrum shouldbefilled to adepthof 50 mm
with pea-sizedgravel,fibreor charcoal andispackedinto adepthof 450mm
abovethe gravel,anda 50 mm layerof coarsegravelis spreadover the top.
The dirty waterwifi percolatedown throughthe filter, with largerparticles
beingtrappedin the fibres. Whenthe ifiter becomescloggedit hasto be
cleanedout andrepackedwith newmaterials.
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ONXA.KIN SOKABSO.ANURUAxtlt TB TANGKE

103. Ngkanae ruaki to tangkeaoa rial n noraki bwaLenaanurualdahon
konani bono-raraniaki,raranaika auararekaakonani bonotakin La

timanti aorenganakima to ran aoni kabiraki bwangabwangaakannon to
makoroni bach.

104. I bukin raouakin La tangkaaika a karmaaoto bwai aerial ni kanaoaki
honkoraante taboaraa raeuakimal i nanonto Langken to koro-tltioroko Lo

bwai nl kaakaaoI muinakanoaitaboakannen to timanti, n to kaboao a
kamananaakiI bukin to buraLita(1:2).

105. Ngkanaiai ta uruakinakonmataniwinto tangkoarea
karika to mraraaoto moanbwai aearlai ni karaoaki

hon kaitiakantaaboakeabwaranakoaoman
kanakolmraraakanneni katobibia. Kaati bilti akaa

baouaaokabonganaatekaboae 1:2 tirnantiao to
tanoni kaboboaao imuinakabiraaona

106. I bulun tangkeake ahon aidrakeonealdaao aHalni matatabwaa na
kabonganakito Langkoannebwa alto boomanabaaoo awaaki La mwakuH

I aona.To kantanlngai aonaeibwa a nartai ni mangokaitiakakiraoi
rabwatante tangkaannan aronto nimroonaaomanikamakorekaraakii
bukin mangotokanLa timanti I aonai hukin to buratita. Ebonikonani

kamanenaakito uaeaburati i bukin aol.
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BEP.AIBSAND MATN~ENANCE

103. If a tankleaks it shouldbe repaired,but
it shouldbe notedthatsomeleaksare self-
sealing

Very smallporous holescanbe sealedby
mixmg cementand waterandrubbingthe
mixture into theholeswith apieceof sacking.

104. Forminor crackscaused by impact, first cut out alongthe line of the
cracI~insidethe tank with acoldchiselor scraperandfill thecrackwith
cementmortar of thesamemix as theoriginal. (Epoxyresin canalsobe
used).

105. if the ferrocementhassurfacedamagecausingthe cementto shatter,
fitst cleanaroundthe damagedareaandremoveanyloosematerial.
Straightenanybentremforcementand,usinga 1:2 cementsand,mix plaster
overthe spot. Largeholesmayalsobefitted with apatchof meshprior to
plastering(thispatchshouldbe wired into existingreinforcementat the
edgesof thehole).

106. For tanks thatarebeyondrepair,considerationshouldbe given to
usingtheold tankasexistingformworkfor anewone.Cleantheexternal
faceproperly to removealgaeetc.,androughenthe ~urface,thenwrap wire
mesharoundthe old tankandplastermortaroverit, therebyforming anew
tank.
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OneakJ.naokaraoanuruakin to tintgko

107. A Halni kawakinakiraoibaibunto tangke. KamanoilRabunuiaoian
to timanti ko kabaoaraoi tenaanbaibuakannemato boua. Aei areano hon
totokoi bwakatiakaakakatinoakiI aonte bathungkanaa kanoaklaro a na

bonkarakaato uruaki ke ni kamaotoibaibu.

108. N Lotokoabakataeanto ran aomankawakina
raoi La Langko, ao a Hal te toebon 101 rokanake n lal

bmina.

109. E Hal raoin tutuoakikanoanto tangkeLao uataln to wiilci.
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Repairs andMaintellRllce

107. Pipeworkfrom the tankshouldbewell protected.Encasethepipesm
concreteor securethe pipeto apost. This preventsbucketsbeinghung over
the pipefor filling whichcouldcausethepipe to fracture.

108. To pre~enLwastageof waterandto safeguardthesupply, theLank
shouldbefitted, wherepossible,with eitheralockabletap on a spring loaded
one.

109. Waterdepthis usually monitoredat intervalsby inspection.
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Onenlrtnaokarananuruakin. to tsnigke

110. I bukmnto waaki i aonaol aoa rial ni banen tauraoibwaaialkali
bukin aronbobotonto waakli aonrabwatanto tangke.

• katautananaolangoanbuburanto tangke
• maitin bwainaI bukin karaoana
• kakaoanraoinnana
• katauraoansO mwakenannnonkabwaroibukin to tangke
• karaoanto kabwaroi bukin te tangkoaokaveneantaianbaibuI bukmnto
toebu(tap)
• kateanto rai ni kabwaroaobltina i bukin matoana
• karokoanraoibwaina00 kamatoankekabaebaaante moti uaeani nnena
• bunatitanakinto timanti nakonrabwatanta tangke
• katianrabwatanto ral ni kabwaroaoburatmtanakmnaona
• katiaanrawte mwakuri I aontebaibu
• tuoaraoi rabwatanto tangkeI bukin bemakina
• kaitiakan00 katararaoanrarlklna -

111. Ac boningaan ataakliaonmakuHtabeua,ataaklnako rabakau1 aoia,
ahon rereken to Lanaiai. KaraoakinLa tangka00 0 na tamaroaao eno hon

riai ni wakinaki rawni kawainamal irnoanani karokoa00 C waakito
buratita.Rabakauaikal ahonaidkangangawakmnaia.

Ngkana iai to raraoma, uringa n taai nako lii kakaea buokam.
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RepairsandMaintenance

110. With carefulplanningandhavingall thenecessarymaterialsandtools
readily availableasystematicapproachshouldbe madeto:

• calculatinganddeterminmgthe size of the tank
• esLimatingthequantitiesof materialrequired
• determiningthe exactlocationof the tank
• preparingthe foundationsandmarkingout tankposition
• buildingthe tankbaseandmstalLingpipework
• erectingtheformwork, or fabricatingthe steelframework
• placingandsecunngthe wire mesh
• plasteringon thamortar
• cunngthe tank
• completingtheformwork andplasteringthe top
• completingthe pipework
• carefullycheckingtha tank andpainLmgIt
• cleaningup thesurroundingarea - -

As with mostjobs, proficiency comeswith practice.To build agood
ferrocementtankrequiresamethodicalapproachin settingout,
fabrication, andapplication of mortar. Theseskills are not difficult
to master.

If in doubt, alwaysseekadviceor assistance.

I
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GLOSSARY

Note: Thosewordsin ifri1k~sareincludedm this glossary.

absorb

batch

buildershawk

catchment

cementslurry

consumption

epoxyresin

gasgeneration

fabricate

hardcore

kiopascal

kinked

leach

manhole

parallel

plumbness

porous

Portlandcement

profile

slumpcone

starterbars

strike off

tamped

- suck up or drawn into

avolume/measureof mortaror concrete

- smallflat boardwith handlein the middle

- areain which rainwatercollects

- arunnypasteof cementandwateronly

- amountof waterused

- two partmix, thathasgreatstrengthor hardening

- bubblingof gasin cementmortar

- make,build or construct

- rocks, stones,concreteor similar

- unit of measurementfor pressure

- bentor adjusted

- washout

- frameor openinginto tank

- equalspacing

- verticality

- allows waterto seepthrough

- usedfor generalconstructionpurposes

- outlineof theheightandshapeof the base

- truncatedcylinder

- angledor bentsteelrods

- knockor leveloff

- packedor forceddown
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