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FS&KATOMG.&

Fakatomuaga:Tani vai samenipukupuku

Te tusi teneisetusi e tasi i tusikola ko oti ne fakatokake fesoasoanikite fakaakoakogao
tino galueiluga ito tausigamote tufagao yak ite pasifika.

Te aogamotefakamoemoegaote tusiteneikotemeakeiloano tatouo:

• Salasokogalei mo fakatuei tetanivai

• Fakatokate tulagaotetani

• Maakakaefakatokate tulagaote tani

• Fakapikikaefakatuapusaote tani

• Ofe kaefakamoea Ilti fakamakekeikogatonu 0 latou

• Sokoatepaipake toka

• Fuafakaleiatepalusamenimo palasita

• Palasitaapui ote tani

• Faiteatepono ote tani

• Fakasiuatetani kaefakaotioti ategalueaga
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INTRODUCTION

This guide is oneof aseriesof bookletsdesignedto supportpracticaltraining for
thoseworkersengagedin providmgbasicwatersupphesandsanitationfor rural
communitiesin the Pacificregion.

Theprincipalaimsandobjectivesof this guideareto:

• Identify suitablesitesfor storagetanks

• Preparethe sitefor tankconstruction

• Mark outandsetup the base

• Constructanderecttankformwork

• Bendandplacereinforcementin position

• Prefabricatepipeconnections

• Proportionandmix cementmortar

• Plastertankwalls

• Constructtankcovers

• Curetanksandcompleteancifiaryworks

(Wordsin italics aredefinedin the glossaryat the backof this manual.)
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TARE VAX SAMENI

1. Ate fakalavelaveteneie tupusokoIn duoote Pasifika,koteseaine koga
mo tausifakaleia vai mu. Ite lasigao fakai, te vai telae fakaogamalosikae
mauagofie ne ]atoukotevaiuatelae fakatalimai tuafaleki low i tanivai io

me ko vaisameni.

2. Te aualateneiefakaigoakite fakataligao vai mai te vaiuakae

manakoginakeioanete lasiote tuafale:

Te lasiote tuafale- kotekogae tali ei teviaua

Alaavaimo alaapaipa- meaneiko meakola e
fakatalikaefakasalieiavai mai te tuafaleki
loth ite tani

Tani - El tausiei avai ite taimi e to ei tevaiua
kote meake mafaiofakaogai taimi ote thu la

Paipamoteku- ko meakolae mafai einekoe
fakasoasoaauvai mai loth ite tani

3. Te aualateneiio mekotefaifaiga teneie mafaifold ofakamunapenei:

YE AOFAKT VAT E MAUA - TEl AOFAKT VAT
E FAT{AOGA LASI OTETANI

TB AOFAKI MAUA kotevai aogae mauamai
te tuafale

VAT FAKAOGA koteaofakivai e fakaogane
tino ite kaiga/aso

TeTANI e manakoginaauaame ite vai maua
ekesete taimi e mauaei latoumaite vai tela
e fakaaogane koemai loto ite tani
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PERROCEMENTTANKS

1. A constantproblemfor manypeople
throughoutthe Pacific Regionis the lack of
accessto an adequatesupplyof safe drinking
water However,for many peopleand
parlicularly thosein rural areas,rainwater
collectedfrom roofsandstoredin tankscan
provide sufficientwater for drmkmg and
otheruses.

2. This methodis often referredto asaram‘water caü~hmentsystemand
requires:

RoofArea

GuttersandDown Pipes

Tank

Delivery Pipewith Tap

-Catchesram whenit falls

-Passrain from roof to tank

-Storeswater whenit rains
sothatit canbe usedwhen
thereis no rain

-Allows storedwaterto
beusedcarefully andsafely

3. The systemcanbe descrthedas:

iNPUT - OUTPUT = STORAGE -

INPUT is the volume of usefulrainwaterfrom the roof.

OUTPUTis the volume of ramwaterusedby the consumers.

The STORAGEis neededbecausethe input occursat different timesand
ratesfrom theoutput.
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TaneVai Sameni

4. E isi fold netusi peneiko oti ne fakatokakola e fakaasimai e aualakite
fakatutumo nilsi aualakola e aututonu Id faifaigapenei. Konei aualakona:

a) Tuafale,Laukaapa,Alaavai,Alaapaipa
b) Tani samenipukupuku
c) Paipapalasitikimaakagamote

fakapikigaopaipa;fakatokagagaluega
t,aupalama;aitegaopaipakli

A tusi koneie mauaite Ofisaote MatagaluegaFakaTutu.

5. Te tusi teneie fakaututonubamo tanivai pukupuku.

6. Ate masanimotemeaeiJoaneime, i tani emafai ofaite maivaegaauala
e uke. Koneiniisi auala:

• tani sainenipukupuku
• vaisamenifai ki pusa
• vaisameniefai ki puliki
• laufiti kalavanaisi
• alaminiamu
• laufiti fakapikipiki
• faipakilaasi
• palasitiki

7. Tani samenie fakatusaio me fakaioamai me ko
uaeafakapakekemo samenilonekola epalu
kaepalasitaInsematolutelae mafaineiao
taofi tevai kaemoaae mapaa.Tani sameni

peneiko lasi te fakaogaite ukegao fenua,kae
kesekeseafaitegaonakotekeseo tauo aso.

Kafai meane fai kiei tegaluegaeIei kae
lei fold te faitegaote tani atetani tena

kaola leva (tusakite 50 tausaga).
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FerrocementTanks

4. A seriesof bookletshavebeenpreparedoutliningthe constructional
techniques(andotheraspects)of thepartsof the system.
They are:

(1) Roof Catchments;Roof Covermgs;GutteringandDown Pipes
(2) FerrocementTanks
(3) PlasticPipework;MarkingOut andInstallingPipework;Sanitary

Plumbing;RepairingTapsandValves

Thesebookletsareavailablefrom the PublicWorks Departmentand
the regionalprojectin Suva,Fiji.

5. Thisbookletdealswith ferrocement tanks.

6. In practice,tankscanbe madefrom avarietyof 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
sandlcementmortar to form a thin layerwhich is resistantto loads,in this
case,waterpressure.Ferrocementtankshavebeenin usein anumberof
countriesfor manyyearsandsubjectedto varyingclimaticconthtions.

Providing that goodquality materials are used and care taken
during construction (asoutlined in this booklet) the life of the tank
could exceed50 years.
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Tao Viii Samoni

8. Tarnsamenika gasoloo takutakuaona:

• kotetokao meafaigaluegapelamokilikili mo
one
• efaigofie tefaiga (semanakogina mea
faigaluegauke)
• e taumarnaa

E mafai foki:

• tmoote fakapotopotogaofesoasoanikite
lukugao kililcili mo one
• e tai faifaigatao maseiameakoneiite taimi
e aveaveei iluga ite tulkita kaethu tatouo ono
onokite tausigafakaleio samenike moaaesiu
• pusakafai ko oti neakapikipiki emafaio toe
fakaoga

9. Meafaigaluegakola e fakaogaitc faigaote tanisameni:
• pusaefai ei te tani, pokisifua,pinisi paa
• sameni,vailakau,vai, laupapamo palu
• fiti uaeafakapakeke,uaeasaisai,uaeao
paamoa
• one,kilikffi, fakamaa
• sevolo,alofilima, laupapafakamaniania
• pakeipalasitiki, laupapatonu
• sainala,palaeameakati fIti, soa,tofi
• teipefua, fua vai fua fakatautau
• pepapalasitiki
• paipamo olotou soko

(kafai e toka,semesmipalutonauigaka fakafoliki neiatetaimi e
paluci io me kotetaimi e faite ei te tani)
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FerrocementTnik~

8. Ferrocementtanksarebecomingmorepopularbecausethey:

• canbe built usinglocal materials- sandandaggregate
• requiresimpleconstructiontechniquesmvolving basichandtools and

semi/unskilledlabour
• areacosteffectivemethodof construction.

In adthtiontherecanbe:

• communityinvolvementin thegatheringof local materialsand
construction

• lesschanceof damageto non-localmaterialsduringtransportation,
however,cementmustalwaysbe carefullystoredandkeptdry

• formwork if prefabricated,canbere-used.

9. The equipmentandmaterialsrequiredto/7 constructa ferrocementtankinclude:

3 • tankmoubds,gaugebox,pinchbar
• cement,additives,water,mixingboard
• steelrods,mesh,tie wire, chickenwire
• sand,aggregate,sandsieve& • shovels,trowels,floats andbuilder’shawk
• plasticbucket,slumpcone,straightedge
• clawhammer,pliers,bolt cutter,saw,chisels
• tapemeasure,spirit level, plumb bob, line level
• sackingor plasticsheets
• pipe andfittings.

c~1~
(If availabbe,aconcretemixerwifi reducethe

- labourof mixing concreteandmortar).
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~FaneViii Sameni

10. E ukeki aualae faite ci a tanisameni.Te lasigae faitemaito
fakatokagaoLe pusakaesai kim te uaeatuaniki kaepalasitaId sameniko oti

no palu.

11. Ate suaqavaegaatanie manakogmae fanokiluga ite tokao meaefai ci Le tarn
pelafoki motevaegaatani ko masarukiei a tino. E thu tatou o tautaliki

fakanofogamo aLakola ko otiba ne fakatoka. Kafai laseaiio mesetokane
alakotetusila teneie aogao tautali tatouhei. Taumafaifoki o fesokotaki

mo tino fakatutuio me ko tino tausite olagaio me sosetmo telae tokao
fesoasoanikite faigao vaegameapenei. Kafaiko isi ne taniko oti ne faite
mua,sokotakikite tino nefai neiafesili kiei meneaa faigataganeoko kiei

ko meakasalane koke se aualake fakalei ei tefaigaI asomua.
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PerrocementTaiilcg

10. Therearemanywaysof making ferrocementwatertanks.Generally,
theyarebuilt by formmgaframeworkcoveredwith afine wire meshwhich
is plasteredfrom bothsideswith acementmortar.

11. Theshapeandsizeof aferrocementtankvanesconsiderably.It depends
to a largeextenton availabilityof materialsandlocal conditionsand
practice.

Wheretherearelocal standardsfor designandconstructiontheseshouldbe
followed.Wherethereareno standards,thisbookletprovidesguidanceon
the techniquesof constructionwhich shouldbe followed. However,when
possible,consultlocalhealthofficials,buildersor anyonewhois m aposition
to offer sound,practicaladvice.If possible,exammetankswhich havebeen
built locally andconsultthe buildersaboutthe construction;whatproblems
arose,if any,andsuggestionsfor improvement.

13



PAY A~I!OKAGAMO M1~AMO PAl TE G.ALUEGA

12. Koi tuai o fakatute tani etau o iloa ne koe

Telasi ote tani - e mafai o iloa mai te lasiote tuafalemote lasi otevai e
fakaogano te kaigaite aso

Te kogaefakatuiei - te faigatagamaafaitelaukeleefatufatuaio me
pelapelaa

Faitega- vaegameafai kiei te galuega,te faigofie o mauamote togi o latou
(me mafai ne tino o togi)
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SIZE AND MATE BIALS

12. Beforeconstructionbegins,severalimportantdecisionsmustbe made.
They include:

Sizeof Tank - this is dependenton the availableroof area,andthe expected
daily waterconsumptionof thefamily (or otherconsumers)

Sitingof Tank - thismustbe on levelgroundwith a solid foundationand
readyaccessto householdusers

Construction - this dependson what type of materialsareavailableand
mustbe of affordablecost

15



FakatokagaMo MeaMo Pai Te Galuega

13. Tani samenikoneipukupuku.Te lasio ia e mafaio mauamafaie
fakaogateaualatenei.

Lasi = .70 13211mai 3.14 (J)2 ±4) x O.9F1
D = kotelasi ote tani iloto

H = kotemalugaote tanimai tua
Te meatenakamafai ci o mauaei atekogae tu eiatefakataliote tani

Fakatusa:

Galuemaite lasi ote tanimaafaitelasi ioto e 2.5 mitakae2 mita te
malugaituaote tarn (1 mita= 3.28futu)

TeLasi.70x 2.5x2.5x2=8.75kupikimita
1 kiupiki mita = 1000 hta (220 kalone)Telasi laote tani = 8,750lita

(1.925kalone)
Kafai ko kilo tatoukite fakaogagako ioa ne tatou te aofakiasoka

suaci te tani i vai.

FAKAOGAGA ASO

25 lita/aso 350
SOlita 175
100 87
200 43
300 29

te aofakivai e taumote tino o fakaogaite asoe 50 lita
(rela: kote200lita ite .okofa tino)

16



SizeandMaterials

13. Ferrocementtanks describedin this booklet arecircular.Their storage,
capacitycanbe calculatedfrom the approximation:

Capqcity = .70]32H from ~ ± 4 x 0.9H
where,
13 = internaldiameterof the tank
H = externalheightof the tanksidewall

This makessomeallowancefor the positionof the drawoff from the tank
andtheoverflow.

Forexample:
• Calculatethe capacityof a tankof internal

diameter2.5 metresandasidewall height
of 2 metres.
(Note: 1 metre= 3.28feet)

C=.70 x 2.52 x 2 = &75cubicmetres

As 1.00cubicmetres= 1,000litres andas
1,000litres 220 Impenal(or UK) gallons,
then:

Capacity= 8,750 litres (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. = 3.78litres.
Allowing variousdaily consurnptions,a tank
of 8,750litres wouldprovidewaterfor storage
dependingon consumptionas follows:

Consumption StorageDays

25 litres per day 350
50 “ 175

100 “ 87
200 “ 43
300 “ 29

A suitablepersonalallowancewould be 50
litresper day(i.e. 200 litres for 4 people).

I 17



PakatokatnMo Mea Mo Pal To Galuega

14. Te mafaote 1 lita vai e I te kiokalame. Tela Ia te 1000 lita tonamaCae
1,000kiokalametelafoki kote 1 tane. Mai tefakatusala tela, 8.75kiupiki
mita tonamafa8.75 tane(1 kilokalame= 2.20pauna)Tevai e isi sematagi
telae mauamai lab otekilikib vai kaesekotesaisimoteataote tani Te

matagitend efua iluga i kiopasikela(KPa). Ite 1 mitapokoote vai ate
matagie mauamai ite kogatenae 9.81 KPa. E mateane koeme ite matagi
teneiefanakaitafaote pin ote tani mafai e fanaifokoekite pokogaote tani

io inc kotemuli ote tani. Ate tani etau o faiteke mafaineiao tekeate
matagitenei, tela temeae ukeei auaeafakapakekekeite mulitanimafai e

fakapaukite aofaki telane fakaogailuga ote tani.

15. Mo tampeneiatefakaogagatau o meae faite kiei atetani e mafai ate
lasi iloto ote tani epaumotemalugaituaote tani. Kote masaninei ate

malugaote tani eiloa tonumafai eiloa temaoote laukelemai tefakataliote
tuafale. Kafai ko faitea tarnpeneie tauo tuku kisesaisie tasi atelasi ote

tarniloto kaefakakesekesetemaluga.

Approx
pressure

18



SizeandMaterials

14. Onelitre of ;ater weighsonekilogram.Therefore,1,000litres weighs
1,000kilogramswhich is also1 tonne.
Thusfrom our previous example,8.75cubicmetresweighs8.75 tonnes.
(Note: 1 kilogram = 2.20 lb.)

Waterexertsapressurewhich dependson its depthbelowthe surfaceof the
water and not on the shapeor sizeof the tank. Pressureis measuredin
kilopascals(kPa). To convert to poundsper squareinch: 6.9 kPa= 1.0 psi.

A 1 metredepth(or head)of waterexertsa -

pressureof 9.81 KPaat that depth.It canhe
seenthatthepressureon the sidewall
increaseswith depthto a maximumat the
bottom of the wall which alsoappliesto the
base.

The tankhasto bedesignedto resistthis
pressure.In the caseof the ferrocementtank,
it is the reasonwhy thereis additional
reinforcementat thebottom of the wall in
comparisonwith thetop andwhy aseparate
baseis providedunderthe tank.

15. In theory,for aparticulartankcapacity,thebestuseof materialsis
madewhenthe internaldiameterandsidewall height are thesame.
However,theheightis oftencontrolledby the distancebetweenthe ground
and the rain water gutter.

When a number of tanksare bemgbuilt, it is generally bestto standardise
on the diameterandadjust the height to provide different volumes.

19



PakatokagaMo Mea Mo Pal To Galuega

16. Kafai ko ioa tonu te saisiote tani e tau o
fakatokate pepakei]oa te aofakio meae fai

kiei te tani kaetau fokt o ulu katoamesinimo
tino galue

T~b1e

QUANTITIES AND ESTIIdATES

FEIITIOCEMENTTANKS

Nowinni Vohiwe
US gallons
UK gallons
Nominal Diameter Internal

height External
Wall Thickness

Main ba,ie thickness
lengthof side

Cu- m 12.0 8.4 1) 0
us gal 3170 2200 2380
ukgal 2640 1850 1080

m 2154) 260 2150
m 2150 100 200
m 005 005 005
m 010 010 010
m 250 200 21)0

5.4
1130
1150
2, r,o
1 30
0 05
0 10
290

Mortar (I 2) f,,r tank
Concrete (1 2 4) for base
Sand (moi~1)
Aggregate
Cement
Waterproofer
(fc’bp roof)
Length of 1 mm wire

1 15mm tic wire
Area of chicken wire
Area of ~G2mesh

rum 157 127 13W)
cum 084 084 084
cum 264 224 232
cum 078 078 078
tonne 1.45 1 25 1 80
litres 143 1115 121

m 327 245 2152
m 18 13 14

sqm 525 448 401
sqm 87 87 87

I 0-’)
0 84
1 03
0 78
I 05
94

ISO
10

308
87

20 mm pipe
20mm tap adaptor
20 mm tat)
20 mm elbow (90’ bond)

Labour-craftsman
-unskilled

* Tractor and trailer
* Concrete mixer

Vibrator

m 1 1 1 I
No 1 1 1
No I I I 1
No. ‘1 3 3 3

3 :3
10 10 3
Ii 15 4
6 11

I I

man days 4
11

hours 6
7

20



Sizeand.Materials

16. Oncethe sizeof the tankhasbeenestablished,amateriaLslist .shouldhe
prepared.A good list details the quantitiesof materialsthat areneededto build the
tankandmayalsoini’lude informationon labourandplant requirements.

Table 1 gives relevantdetailsfor tanksassociatedwith individual housing.It
is importantthatall materialsare availableon siteprior to startingandthat
the necessarylabour, small tools, equipmentandplant havebeen arranged.
The last three itemsmarkedwith an asteri~k-(*) are optrnnal - they would
normally be used,on largeprojectswheremany tanksare to be built in each
location. An engine-drivenconcretemixer hastheadvantageof providinga
thoroughandconsistentmixing andcan help to keep the water to cement
ratio low enoughfor high strengthconcrete(whenmixed by hand thereis
sometimesa temptation(,o add too much water in order to easethe effort of
mixing a good stiff batch of concrete). Vibrators can be used to help
distribute the concretem the base,however,carefultampingand rodding
canachievethe sameeffect of getting a denseconcreteby eliminating any
voids (gapsor holes~andgettingall cornersfully Idled

Table I
QUANTITIESAND ESTIMATES

11!~RROCEMENTTANKS

cu. m
us gal
uk gal

m
m.
m
m.
m

ru m
Cu.m
CU. in

Cu m
Lonne
litres

NominalVolume:
US gallons
UK gallons
Nominal DiameterInternal

HeightExternal
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
l.G mm tie wire

Area of chickenwire
Area of F62 mesh

12.0
3170
2640
2.(50
2. GO
o 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
0.05
0 10
290
1.27
0.84
2 24
0 78
1 25
11.6

9.0
2380
1980
2 50
2.00
O 05
O 10
2 00

1.33
0 84
2.32
O 78
1.30
12.1

5.4
1430
1190
2 50
1.30
O 05
0.10
2.90

1.03
O 84
1.93
O 78
1.05
94

m
m.

sq rn.
sq.m.

327
18

52.5
87

245
13

‘14 8
8.7

20 mm pipe

20 mm tapadaptor
20 mm tap
20 mm elbow(9O~bend)

262
14

49 1
8.7

196
10

36 8
8.7

m
No. 1
No 1
No.

1
1
1
3

Labour-craftsman
-unskilled

* Tractorandtrailer
* Concretemixer
* Vibrator

1 1
1 1
1 1
3 3

mandays

hours

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

21



PakatokagaMo MeaMo Pai Te Galuega

17. Mo tamkola se fakaogatasivailakaumotesameni,e isi selei mafaie
fakaogaa meapenei

febproofio me ko niisi meaaka - e fakalein~iaatesamenipalu io
me maCid foki ateone oselei

Kafai ko fakaogaavailakau,e tauo tautali tatouki tusi fakatonutonumaite
kogane faite miii ei availakaukonei

18. Kafai ko faite atani kola epau,apusae thu o fai~tekaefakaogakiei. E
taufoki o faigofie tefakapikigamote talaga.

22



Size antI Materials

17. Whilst tankscanbebuilt withoutusingadditiveswith cement,thereare
advantagesin usingwaterproofingadditives.

Onewhich hasbeenusedwith goodresults in Tuvalu and Kiribati
febprooL This water-proofmg compoundservesto reduce the permeability
of the finishedmortar and to increasethe workabifity of themortarso that
it is easierto mix and apply evenwith a iow waterto cementratio. It is an
emulsion,or organicester,combinedwith alignin-basedwater-reducing
agentandit doesnot containchloridesor nitrates,or trap air bubbles.

Where anadditive is used,the manufacturer’sinstructionsshoul.dbe
followed.Additivesshouldnot be usedm combinationwithout first
con~ultingthe relevantmanufacturers.

18. When producing a number of identica1~tanks,prefabricated permanent
formwork shouldbe made and used.It shouldbeeasilyput togetherand
takenapart.

23



PAKA!N3T~AG&PATTBGAOTE TULAGA. TARE

19. Ite otiga ne fihifili no koe to vaegatani, e manako
koekim, te lasimotekogakaLu ei itafa oLe

fale, e taumo koeo ba tonuatelaukeleme
mafai neiataofi to malaoLe tani mafaie soko.
Kafai ko keli nekoese puugafohici ite laukele

Lenae mafaine koeoiloa to vaegalaukele
Lena, Kafai la telaukeleese lei, e tau o

fakamalosiatefakavacke mafaineiao Lu let

20. Kafai to kogatenae selei, salaso kogalei mo fakatuto tarn. Ate fai
fakaleigaote fakavaekotetoo meatauaba ito galuegateneikite fakatuuga

0 tarn.

21. Ito otiga neioatonuatekogamo Lu to tani, unu katoa,kaeLa kibabo
lakaukola o fakabavelaveno latou atetulagaa tani. E tau 6 áteáteato

tulagatanipelafoki ke avanoato kogaagalueei atino.

24



THE SITE & MAKING THE BASE

19. Having decidedon the typeandsizeof
tankto be built andits proposedlocationin
relationto the building,checkthat thesub-
soil cansupporttheweightof afull tank.By
digginga smalltrial hole it canbeseenif the
groundis softor swampy.If thegroundis -

unstable,a lot of work will haveto be doneto
build andensureastrongfoundationand
basefor the tank

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

21: Having decidedon the site, clearawayall vegetationandotherrubbish
(seeparagraph30). Spaceis neededfor the tanktogetherwith adequate
room in which to work.

25



Pakatokaga.!Paitoga0th TnbigaTane

22. Ate maooLe alaavai io me kotealaapaipa
maitelaukelee tauo fua keioakaefakapau

motemalugaote tani (e tau o fakavanoato
kogamo ulu ei te paipafakasah). Ate toni e
lei atumafai e tai malugato fakavaeko mea

ulu lei te paketikite paipa.

23. To fakatokagaote muhtani,fua to saisiiluga ito laukele. I koonakatoa
oLe tulagatena,tuki e tolu pineke (90°).Iluga i pinekonci, tuki ne

laupapakiluga iei. Foitu mailugaote laupapatenakotemalugafoki baote
fola ote tulaga.

24. Laupapapeneiefakaigoaki polofaela. flugafoki i laupapakoneika
tuki fao o maakato Jail tonuba ote tulaga.

25. Kote fakamacrni~ame ilaupapae 90°ate
sukueae fakaogamo fakatahtonuto mea
tenei. E tolu lakau etuki tasi kite lasie

manakogina.
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The Site & MRklllg theBase

22. Thedistancebetweenthe gutterandthe groundshouldbemeasured
andcomparedwith theheightof the tankplus anallowancefor thedown
pipesystem.The differenceis the maximumheightof the tankbaseabove
the ground.it is better to elevatethe tank so that buckets canbeplaced
underthe outlet tap, to drawoff all the storedwater m the tank.

23. To setout thebase,roughly measurethe size on the ground. At each
corneroutsideof thismark,drive in 3 stoutpegsat right angles(90°)to each
other. To thesepegs,boardsarenailed. Thetop of theboardcorrespondsto
the finishedheightof the tankbase.

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

Plumbbob showingpositionof trench

Stringlinesshowingtrenchwidth

Profile boardssupportedwith pegs

25. To checkthatthe profile boardsareexactly at 90°to eachotherat the

corners,abuilder’ssquareis used.
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Pakatokaga: Paitega0thTnlzign Tane

26. Mailugafoki ote [aupapatela e tuki ki
pinee isi se fao e tuki kiei telae tau ei te uka.

Fakatelete ukailuga i fao katoa. Fuaki
koonakeiloame sukueame ikai. E tau o pau

atefua ~enei- koonaki koona.

27. FakaogaLe fuavai ke fakatalitonume i
uka e pau io me kesekese.

28. Suaaualáemafai 6 iloatemalugao polofaelatalu tasi kotefakaogaga
oLe vai. Atevai e salabaneiatonalevolo tonu, telae tauo utu kioto avai

ki osi - paipakaetuku kite malugaote polofaelamuamuako fakatonukatoa
atkite malugatena
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The Site & M’ikh~gthe Base

26. On top of theprofile, partly drivein a nail, to which astringbrie is
attached.Run the line aroundall 4 profiles. To checkthatthe baseis square,
measurethe diagonals.The measurementfrom corner to corner should be
the same.

27. Usinga line-level attachedto the stnngline will indicate whether the
profiles are setto the sameheight.

28. Anothermethodthat canbe used to establishthe heightof eachprofile
is thewaterlevel. As waterfinds its ownlevel, by filling asuitablelengthof
clearplastichosepipewith water,it canbe easilyseenat what heightthe
otherprofilesmustbefixed to be level with thefirst one.

Mark level here

Fishing line

Budding Profiles

29



Pakatokaga:Paitega0th Tu]agaTans

29. Fakaogate fua vai o fakatpnuto lasi ote
tulagamailugao ukane tauki lab ite

laukele. Teneitonu atemaakaka keb.

30. Keli to fakavaeetusamote 300mm lauefakae301) mm te poko.Kati ki
lab mai loto oLe fakavaee tusamote 150 mm.

31. Mo koga-kogaoLe laukole se makekemo taofi to mafaote tani mafonu,
keli kaefakafonuki fatu mo kililkffi.
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The Site 8’ MRkiilg theBase

29. To transferthe building line from the profile to the ground, suspenda
plumbbob or useaspirit level. Thisshowsexactlywherethe foundationsfor
the basewill haveto be excavated.

30 Excavatethe foundationtrench300 mm
wide and300 mm dee!) Removeanytopsoil to
thedepthof 150 mm over thewhole areaof
the base.

31. Where the groundmaynot befirm enoughto support the weight of a
full tank, extragroundwill haveto beexcavatedandreplacedwith hardfill
suchasbroken stones,coral or gravel.
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Fakatokaga:Eaitega0th TulagaTune

32. Mai sekogalei ioto ite tani, fakatoka seauala, U
tua ite kogae fakasaliiei te tam. Fakamoete

paipa(500 mm te ba) kae20 mm te fula
(fakamoese paipa mo tea te tani i e taimi).

33. Fakafonuakogaote tulagae aoflaci te fakavaekiluga i fa~umo onekisematolu
e 120mm. Tukituki fakalei ke moaevagavagakoi tuai o fakatonutonuko

fao iei.

34. Mailugaote 100 mm one, tukute fiti fakapakeke.Lago tefiti ki fatu
foliki kisemalugae50 mm.

35. Koi tuaio ligi te palusameni,onoonofakaleikite i tokao meaefai ei te
galuega(tmo galuemo meafaigaluega).

36 Te palulei kote 1:2:4, 1 vaegaote sameni.
2 vaegaateone,4 vaegaoLe kiikffi.

Lie
~f~Cethenf

~&41 a ~A~~re~ate
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TheSite 8’ M~ringtheBase

32. From a suitablepoint within the planned
circular wall of thetank,prepareashallow
trenchto the outsideof the baseto a point
whereoutlet will discharge.Lay alength
(about300 mm) of 20 mm pipe with bendand
upstandwithin the trench. (If adramis
provkbedthis shouldbeplaced at the same
time) Seealsoclause67

33. Allowmg for thefoundationstrip,backfill the remainingareaof base
with suitablecleanhardcoreto adepthof 120 mm from the top. Compact
thiswith a tamper.Spreadsandover thebase,rakeit smoothandcompactit
usingthehandtamper.

34. With the levelof sand100mm belowthe top edgeof the base,placesteel
wire reinforcingmesh(orbars)to coverthe top of the base. Raisethe mesh
usingsmallstonesto a heightof 50 mm abovethesand.

35. Beforemixing andplacingconcretein the baseandits foundation,check
thatyou haveavailablethequantitiesof materials,smalltools andlabour
thatyou require.

36. A suitablemix for theconcreteis 1:2:4 which means1 part cement,2
partof sandand4 partsof aggregate(gravel), Previousexperiencewith
ferrocementtanks in the SouthPacificwherea leanermix wasused(e.g.one
part cementto threepartssand)hasshownatendencyfor the tanksto leak
andrequirefrequentrepair. Forsimilar reasonsa waterproofmgadditiveis
alsorecommended(seepara 17 aboveregardingthis).
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Pakatokaga:Paitega0th TulagaTans

37. Kafai e manako~atoukisepalubat kae
mabosietau o fua fakaleiatepalu. Ate pokisi
fua e tau o faith kaekoto lasi kote300 x 300 x

300mo kaueimo saukiluga. Kotepokisi e
250 x 250 x 250 e mafai o sauno so tino

tokotasi.

38, Fakafonuatepokisi fua kaebigi katoa
kilugaite laupapapalu. 1 pokisi sameni,2

pokisi one, 4 pokisikilikib.

39. Mai se sevolomo fakataute palukoi tuaio faopopo te vatkiei. Atevai e
faopopoba kotepaluke tai pili. Te mesinipalukafesoasoanimabosikite

fakafolikiga ote taimi paluei.

40. Ite taimiba e tokapaluligi boakiluga ite tulagaLela ko oti ne fakatoka.
Ate fola ote tulagae tau boao pauio me levolo motemalugao polofaela.

41. Ate onemote kiikii telae fakaogakiluga
ite palu e tau o seaine masimaepiki kiei

Kafai efakaogate onemai te tafa tai, tofatofa
te onekise matolue 100mm ko fulu ci

fakalci. Te leiga boae tau to uao fulu neiate
masimatenei. Kise leva e tusamote 2

masina.
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The Site & Mz~ktngthe Base

37 To produceaconsistentan&pniform mix
all materia]sshouldbe measuredby volume.
This canbestbe doneby using a wooden
gaugeboxmeasuring300x 300~309 m~m~nd
:j~ovidedwith handlesfor easeof hftmgand
carryingby 2 people.

38. Fifi andemptythe gaugeboxontothe mixing board,with 1 boxof
cement,2 boxesof sandand4 boxesof aggregate.

39. Using a shovel, the dry mix shouldbe turnedandmixedthoroughly
beforeaddingwater.Add only enoughwaterto form a thick pastymix. A
concretemixer reducesthemanuallabourinvolved.

40. The concreteshouldbepouredinto thebaseandits foundationtrenchas
soonas it is mixed. The wet concreteshouldbe tainpeddown andsmoothed
off to the requiredheightasmeasureddownfrom the profiles.

41. It shouldbenotedthat sandandaggregateusedfor construction
purposesmustbe cleanandfreeof saltor otherimpurities. If beachsandor
aggregateis used,spreadit out to adepthof 100 mm andwashit
thoroughly.Alternatively let rainwaterleach out thesaltsfor aperiodof at
least2 monthsbeforeusmg.
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PAITEGA 0Th TSNE VAl: PAKALAOG.AGA 0 PUSA

42. Kafai e tokapusa,e tau o fakapiki kaesaukiluga ite tulagao ia tela e
tau o to tonu ite kagalotooLe tulaga Fuamai tua ote ~tilagakiloto ke maua

lei ne koe te kogabolo.

43. Ono-onokote meake tu tonu atepusa
tela ko - oti ne fakatu lie kagalotootetulaga.

Plumbline andbob

LEVEL

44. OnaIa kote uke vaegapusae fakaoga,e tau tatouo-ono-Onofakalei
kiluga i pusakola e tau o vahki oelaite feitu kitua ke faigotle te tapalega.

45. Onako saisio tanee kesekese,kafai e
lasi te tani, ko iloa tonu ci mehaalaina oLe

uaeapa moa (me tasi ki saisifohki, lua ki tani
lam) E isi foki souaea(4mm)e fakaniiomxo

ite foitino katoaote tani.
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MAKING THE TANXS: STANDARD ]POILMS

42. If standardformsareavailable,these
shouldbe assembledandmovedinto position.
Theformwork is thenplaceddirectly over the
centreof thebase.Checkthisby measuring
from the outsideedgeof the squarebaseto
the formwork. it shouldbe the sameat the
centresof eachside.

43. With the formworkassembledandin position,checktheplumbnessand
level. Usesmallstonesto adjustthebottomof the formwork to makeit
perfectly straight.

44. Dependingon the formworkmaterial,the outsidesurfaceshouldbe
lightly oiled (i.e. timberandsheetmetal).Thishelpsto soparat~the
formworkfrom the concrete(ormortar)onceit hasset.If formworkis oiled,
all tracesof oil shouldbe removedfrom the faceto be plastered.

45. Dependingon tanksize,asingleor doublelayerof galvanised(chicken
wire) wovenwire meshis wrappedaroundtheformwork andtied in place
with tie wires. Overthe wire mesha numberof galvanisedsteelhoopw~es
areplaced.Alternatively,asmglelengthof wire is wrappedin aspiral.
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Paitega0th TansVai Takaaógaga0 Pusa

46. Uaeasaisai,kamataatu mai lab e taua
15 mm to vavagao latou. Ke okoba kite 500

mm te maluga. Ito 900mm te malugaate
vavagaote uaeasaisaiko fanakakite 30 mm.

Kiluga atue 40 mm.

47. A uaeae tau o fakvavaafakaleikaesaifold kiluga ie uaeapamoaise
aofakl500 mm to van. E taufoki o mio kotemenke maubei ateuaea.

48. Kafai ko tekakatoaameakola ne manakoginakat tuaio palasitae tau
nei o fuhkke wa sosebailaigatelaenofo iluga ite koga .~laka palasitaci koe.

49 Teonee tauo fakamafakalei. E taufoki
o fakaogaatemeafakamaonetelae 5mmte

lasionapu: Tonauigaafatu lam ka se mafai
0 ulu tam moone.
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Making the TRIIkR: 9thnñm~rdP~m~

46. Startingfrom the bottomof the tankform, the steelhoopsshouldbe
spaced15 mm apartfor the fIrst 500mm. Fromthispoint the spacingcanbe
increasedto 30 mm betweenhoops,until withm 900 mm of the top of the
tank. Fromhereto the top the spacingincreasesto 40 mm. (Thedistances
betweenadjacenthoopsappliesto the singlewire spiral).

47. Theheopsshouldbeparallel to each
otherand tied to the wovenmeshwith tie
wire at about500 mm in the horizontal
spacing.Thehoopsshouldbe tight andthe
joins in the wire mustbestaggered.The
hoopscanbe kinkedto tightenthemfirmly in
place.

48. With all the reinforcementin placethe wholeareashouldbe thoroughly
cleanedm preparationfor trowelling mortarontothe tankform.

49. Sufficientcleansandshouldbe sievedthrough ascreenwith an opening
of not greaterthan5 mm. This removeslargerstonesandotherwaste
material.
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Paitega OteTaneVái:Pak~aogaga0 Pusa

50. A tulai~cmvai e tauo fakatupth kite kogakafai iei te palu.Atepaketie
manakogmafoki ite thimi tenakaeke maa.

51. A tagasamenikola se pakekekaese silia
atu ite tolu masinateleva e tau foki ke

fakatupupili kite kogateneikaepulou kise
pepauh (telaseaise vai e oko kiei).

52. Ate laupapalasie Lau ‘o fakaogamo palu
ei te sameni:Sevolo,Alofilima, mea

fakamania,ma mote laupapakola e taukatoa
ke tokamo fai tepalasita.

53. Re maiia se palumalosi,e tau o isi sepokisi fua. Kafai tefua otepalue
1:2 tonauigae 1 tepokisisamenie 2 pokisi onekola e hgi kilugaite laupapa

palu.

54. Ate fa~kaputugaone mo samenie tauo palupaluke taumuamuakoi tuai
o ligi ne vai kiei. Fakapuite kogalot~ko ligi ei te vai k~ei.Palupaluketau

lei kaeono-onoba kite taimi tela ko tokaci o fakaoga.Ka to ukete vai tona
uigakasebei kite palasita Fakaog~atevailakaupelaboamotefai maiga

netekamupanene faiteneia te vailakautenei.
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Making theTanks:StandardPorms

50. Drums of fresh,cleanwatershouldbe
placednearthe mixing area.A clennbucketis
alsorequiredfor usewhenmixing the mortar.

51. Bagsof Portlandcement,which shouldbefree of lumpsandnot more
than3 monthsold, shouldbe stackednearthe mixing areaandcoveredwith
awaterproofsheet.

52. A largeflatplatform is requiredfor mucmgthe mortar.Shovels,trowels,
floats, abuilder’shawkandtimberstraight-edgesshouldbe providedto mix,
placeandplasterthemortaronto the tankform.

53. To producemortarof aconsistentquahty,agaugeboxshouldbeused.If
a 1:2 mix is specified,then1 levelledboxof cementand2 levelledboxesof
sandareheapedonto the mixing board.

54. The heapof sandandcementshouldbe dry mixedfirst. A holeis then
madein thecentreof the heap,andsmallamountsof wateraddedto the
mix. Continueturningthe heapwith shovels,addingwateruntil the desired
consistencyis reached.The mortarshouldbefirm andfatty. Toomuchwater
producesarunny mix andcannotbe trowelledontothe form without failing
off. If used,the waterproofingagentshouldbeaddedduringmixing or as
instructedby themanufacturer.
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Pattega 0th TaneVat Yalcaaogaga0Pusa

55 Te tauniafaigakotepaluke lei ba, eisi se
fua ote palutelaeutu kilugaite paluke afa.

Tepaluka tuki kilugaite potu fiti faka
sefulu. Toe fakafonute fua kaetoe tub foki

kite potu fiti tena Fakamasagiakatefua ko
fua citemafaogaote palu.

56. Te mafaogateneie tauo 75-85mm. Kafai efoliki ifo ite aofaki tena,
faopopote vai kiei. E tauo teesikatoaapalu ko meake mauane tatouatepalumalosikaeid

57. Kafai ko mauatefua tonuote maofaga,kamatatepalasitaite foitmo
katoaote tarn. E tau atepalutenei0 fakaogaiseleva e afa itula. Kafai ko

to leva ka solei atepalu. Ufi kisepepaio me pulou kise tagaatepaluke
moaemalovave.

1
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Msiking theT~’iikg:Standard Pornis

55. To control the consistencyof the mix, aslumpconeshouldbe usecLA
metalconeis placedon aflat board,andhalf filled with mortar.The mortar
is rodded10 timeswith apieceof steelrod. Theconeis thenfilled and
roddedagain,beforelevellingoff the cone.Theconeis then lifted clear from
the mortarandthe slump is measured.

56. The measuredslumpshouldbe between
75 to 85 mm. If less,addmorewaterto the
mix. If more, uselesswater.With practiceit
shouldnot benecessaryto test everymix
particularly if consistentvolumesof materials
areused.

57. Oncethe correctslumphasbeenobtained,commenceplasteringthe
mortararoundthe tank form. UseaU the mortarwithin 1/2 hourof mixing,
otherwiseit will becomeunworkable.Placea wetsackoverthe pile of mixed
mortar to preventit from drying out too qmckly.
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Pattega0th PaneVat: Fakaaogaga0Pusa

58. Ate palu samenie fakapiki kiluga ite foitino oLe tani kite alofilima. Ate
matoluesematoluatu ito 15 mm Fakasokokatoato foitino ote tani kite

palusameni.

59. Kafdi to koosimuamuako makeke,sole
seloko meako patupatu Meaneikafai neia

ko pikfboi to suapalusameniLola katelua
taimi atepalasita To matolufob atekoosi

tonei o 15mm.

60. Fakatonuatepalasitakise lakau tonu. Ono-onoki kogakola o ponapona,
ko meake kati kite laupapakaefakatonutonu Fakaogato alofilima 0

fa~amanianiato foitino.
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Mz%kfilg theT1~t1kc~:StandardForms

58. The mortar is appliedby handto the
walls of the tankusinga plasterer’ssteelfloat
andbuilder’shawk.A layerof mortarnot
exceeding15 mm is trowelledonto the
formwork from the baseof the tankupwards
justcoveringthe reinforcmgwires. Continue
on andaroundthe tank,plasteringon the
first layer of mortar.

59. Whenthefirst layerof mortarhashardenedsufficiently,scratchand
roughenthe surface.This providesakey for the secondlayerof mortar.Mix
anewbatchof mortarandplasteron asecondlayer. The thicknessof this
layershouldbe 15 mm.

60. Usingastraightedge,checkthe
thicknessof mortarbetweenthebottom and
top of the tank. Strike off anyh gh spots.
After themortarhashardenedslightly use
thesteel float to smooththesurface.
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Pattega0th TansVat: ~fli1raaogaga0Pusa

61. Ito 24 itula ka mafai no tatoua tapaleate
pusa. Fakaetoetento~ie pakiato tani. Fulu

fakaleiatepusa

62. E 10 mm to matoluatepalasitae fakapiki mai batokaetuku bako mala
fakalei kaituai a toepalasitaatu to sua10-15mm Fakamanianiafakaboite

palusamenimeka to ~aepaiasitafakaotioi.

63. A to tani e tau ke nfl ki no bautagaio me ki pepauli kaeke siuslukato
meako moae mapapa.E tauba afaksiusiu atagaio me katepepanfl tusa

mote lua vaiasa.Laufuti ensafaifaki a fakaaoga

64. E isi sopalu samonitela e fakatokake fai oi to sakaatefaitina tam mate
tulaga.

65. To suapalue fakatokako ligi kiloto mafai to fola cto tani E taufaki 0

fai fakaleito sakaLenoi ko moae mama.
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Making the Tarks: StandardForms

61. After 24 hourstho mould canbecarefully
strippedandremovedfrom msidethe tank
Caremustbo takennot to damagetim wall in
anyway. Cleanthe mouldfor thenexttank
(in accordancewith paragraph44).

62. A 10 mm layerof mortaris thenplasteredaroundtheinsidoof thetank
andallowedto hardensufficiently beforeplasteringanthe fourth andfinal
layerof 10 to 15 mm. This layershouldbetrowelledto asmoothfinish.

63. The tankshouldbe coveredwith wet
sackingorpalythenosheetingto prevontit
from dryingout too quickly which would
causecrackingin the walls.The walls should
be keptdampby moisteningunderthe
polythonearby keepingthe sacksdampfar at
leasttwo weeks.Materialssuchasbanana
loavescanalsobeused.

64. A batchof mortarcanbemixedandplacedasafillet at thejunction of
thebaseandoutsideof the wall.

65. Anotherbatchis producedandplacedinsidethe tankto fbnn the floor
50 mm thick. Careshouldbetakento compactthemortarandfbrm a
watertightjoint betweenthe wall andfloor of the tank.
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Pattoga Ote Tane Vai: 7aka~ogaga0 Pusa

66. Ate samenimotevai e palufakatasikotemeake peenikiei atefoitmo

ot~etarn

67 Ate paipatelae fakasaliei te vai kitua e
tau o 50 mm te malugaakamaite fola. Kafai
e isi se paipame fuhi, e tau opaumotelevolo

ote fola

138. Kati sepotu paipa50 mm te lea, e tau mo fai tefakasaliki tua otetani.
Onoonokite kogae mafaufaukoe e tau o fakalavekiei, kati te tani mai lab
atepono,faulu te paipako fakasamerniei Ate mataki tua ote paipae tait a

fakalavekisevalavala
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Matng the Tanks:StandardForms

66. Ta effectively soaltho tank~a 2-4 mm
coatof cementslurry (cementandwater),
shouldbe brushedor wipedavertheinternal
andexternalsurfaceof the tank.

67. Thedelivery pipeshouldextend50 mm abovethe floor surface.If
provided, thedrampipo (or washout)shouldbe cut off flush with the floor.

6& Cut apieceof 50 mm PVCpipe,lang
enoughto be usedasa tankoverflow. Dende
on thepositionfor the overflow andcut ahole
down from the top of thetank, throughthe
tank wall. Providethe overflow !evel about50
mm belowthe topof the wall. Carefully break
out the cementandcut throughthe
reinforcing.Fit thepipe,andcementit in
place.The endof the overflowoutsidethe
tankshouldbe screenedwith insectmesh.

49



Pattega0th TansVat: Pakaaogaga0 Pun

69. E tauatetaus’ato taril vai fakabeiko
maaae mapaapa.Kito fakasiusiuaua to

samenie fanoa malaoko vagavagaiei.
Fakasiusiuiso leva a lua vaiasa

70. Kafai ka fakaati to tani, atepusaatepanoka fakaplk1kao saisaikiei
uaoafakapakeke.To palasitatelao palasitakiei e tusamato 50 mm to

matalu.

71. Ate panae tau a tuito kagalatakiluga kato meakemalasi,katevai faki
ko maaa nafabaito pana,kaeke sali ku ala

72. Ato pusafoki ateponao laga kiluga i paulaupapakala o fakatu iloto aLa tani. E
isi no panekola a lagamai lab ke fakatonutanuei ate to malugaatepusa.
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Miilrhig theTirnk~:StandardPorms

69. An importantpartof ferrocementtankconstructionis in the curingof
the tank.As cementdriesout it shrinksandcrackingoccurs.It is essential
that thewall andsubsequentlythe roofbekeptdampandshadedfor atleast
two weeks.

70. To completethe tank, the roofformwork
is preparedandassembled,on which
reinforcingmeshandwire are laid and
plasteredwith 50 mm of mortar,

71 The shapeof the roof shoukihedomed,as
this type of structureis strongerthana flat
roof. It alsoshedsramwateranddirt from the
top of the tank.

72. The roof formwork is supportedby using
timberpropsplacedinsidethe t;ink. Sliding
wedgesunderthepropsareusedto adjust
heightdifferences. -
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Paitega0th TansVat: rakaaogaga0 Pun

73. E isi sepuugaLola efakapumailugaito panaatetam. Ate puugaLanai e
thuboa kito lasi tola ka aft fakalei ei La tina kilato atetoni I taimi a fulu el 10

ma a too faito cia moamasoiota tam.

74. Ate puugafold tonaio taua panaki valavalako moakaigamamanuato kibata.
Tapuugafold Lanaikafaimomeaa fakasalicite vai kilota.

75 Kafai kaati lei no palasitato ponaate
sakaatefaitina atetani kilugaute panaë tau a

palasitafakaboi. E taufaki a sai so baopu(20
mm) to basi i kaugutuaLa tanika me.a ka
pabasitaka mauato fakakauvaoiluga ate

pana

.*- Lip edge

76. To tani atau a fakafanufakasalasalakatomafagaka tufatufa iluga ilo
pui aLa tani. F tusamob tasi masanikaemafainote tamaakabaaki Lana
ihalasiga Nisi tani epakaame ka to vavo to fakafanugalana vai uke Iso

taimi tootoo. Masaua,pui fakalouatekagakltua atetani kaofakasiusiufaki.
Ate fakafanugao tau a 300 mm ito asakao 7 asamm tua ala taimi no tapale

- ei to pusaatopana.
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Ml.killg the Tanics:StandardForms

73. A manhole is castinto the top of thetank.The manholeshouldbe large
enoughto allow apersonto gainaccessinto the tank,for inspection,
cleaningandcarryingout repairs.

Chlorine 74. The manholeshouldbescreenedto
preventinsectsor dirt from gainingaccessto
the tank.The openingis also usedas the
dischargepomtfar therainwater.

75. After the tank top hasbeenplastered,the internaljomt betweenthetop
of the tank and the roof should be completed.Externallyahp edgecanbe
made by tying a length of 20 mm ropearoundthe top edgeof thetank. The
ropeis thentightenedandlevelledandmortarplasteredaroundthe rope.
On setting,theropeis removedsoleavingastraightedgedjoint.

76. The tankshouldbeprogressivelyfilled overa numberof daysto allow
the stresseswithin thetankwalls to be distributedoverthe wholestructure.
It takes approximately onemonth for the ferrocement to~reach its
full strength. Many tanksfail becausethey havebeen filled with too much
water too soon.Remember,keep the outside walls coveredanddamp, while
adding no more than 300mm per day to the water levelof the Lank. Filling
shouldstart7 days after the removal of the roof formwork.
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PAITEGA OTE TARE VAT: ~A~A AQGASA 0 RIM V.AZGA PUBA

77 ALa faifaiga Lanai a semanakagmano pusa.To Lain a faito kiluga baaito
iiaaaLola asaisaikaapalasitafaitu lua Kite samompain.

78 Nilsi tani a fal kite uaoaia me kaleflu fakapakakotobaa afo ka
fakapukupukuatu ci a uaeaa paamaakabaka saisaifakatasiof matosua

uaeaLola ka taabnoiato ua kataa

79 Ma vaogaLam kane:,atafaitagaaLa
fakavaomatetulagaa paubaamote faitoga

ateLam mua F isi so bakaua tuki ito
kagalatoatetubaga. Tabaopua sai kiluga if c
patubakauto baaLola apaumatelasiateLani

vaevaenoteD~!~2ka maakaw fakapukupuku.

80 F isi no 12mmfitu a afo kaasai kilugaito fiti atepusa. Meanei ka
fakamaufakaleinoiaatepusaflt~Lanai

81. Ito fakaagagaa flh konai, masauaa tau a
ba a tonukaaso papafaki. Kafai a papauaaa
pulasiaka,ia ma kmi atepapagailuga ka ma

fakalai.
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MAKING TItE TANK: FREEFORMS

77. This methodof ferrocementtankconstructiondoesnot require the useof
moulds.Thetanksarebuilt by forming a framework,coveredwith a fabric of
fine wire mesh,which is plasteredfrom both sideswith mortar.

78. Theframeworkis constructedfrom 10 mm reinforcedrodsin the form of
acage,aroundwhichhoopsof remforcingrodaretied. Anothermethodis to
useweldedmesh.Thesheetsarecurvedandtiedtogetherto form acylinder
andfine chickenmeshwire wrappedandfastenedto it.

79. For freeform tankconstruction,asolid
foundationandbaseshouldbebuilt as
previouslydescribed.Dependingcii the
diameterof the tankto bebuilt, astakeis
driven into the exactcentreof thetankbase.
A pegis attachedto apieceof rope,the length
of which is equalto the radiusof the tank
D/2, is scribedaroundthestakeandmarks
out acircle.

80. Aroundthis circle, anumberof 12 mm
1)entreinforcingstarterbarsaredriven mto
the base The verticalreinforcingrodsare
thenwired onto thestarterbars.This
securelyfixes the tankto the base.

81. In selectingandusingreinforcingbarsandrodsfor tankconstruction,
makesurethat theyarestraightandfree of rust or scale.Chip andwire
brushoff anyrustandstraightentherodsbefore cuttmgandbending,or
alternativelyusegalvanisedbars.
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PattegaOteTaneVai: Pnb-nnogngsC) Nisi VaegaPuma

82. Faubue tolu fiti 25mmkiluga ito laupapa. Ofe kite tanugaa bataupala
mateaLa Kaatigaa flti a tanfakaagate moakati fiti, ia me kateekisaa.

83. Fuakataato ba a fitu, fakaagafaku Laegagafiti ke sobath to maumaua fiti ka so
las’ to maumauafltL Kala ekati mafai atepusafiti

84. Ofaatefiti ke panmateflu mai balako
fatauiito kagabataateLani Tamaafigailuga

ate tam e Lau,apaumatemaafagaatepana
atetani.

85. Ta uaeatebaa mia fakapukuukua sai fakatasimafiLl iluga pebafoki ma
labaatatani.
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M~11riTIgtheTank: FreeForms

82. A simplejig canbemadeby fitting 3
shortpiecesof 25 mm rod into a thick board.
Accuratebendsandoffsetscan1)0 reproduced
on the bendingtable. Cutting of rodsis best
doneby usingcompoundactionbolt cutters.
Alternatively a hacksawcanbe used.

83. To minimise wastageof reinforcement,carefully measureall lengthsand
utilise anyoff-cuts in thefabricationof the form.

84. Bendtheverticalrodsto shapewith the bottompieceslongenoughto
meetat thecentreof the tank.Thebendsatthe top of the tank3hould
correspondto the angleof the tanktop.

85. Circular hoopsof different diametersor
sizesshouldbeformedandplacedon the
bottomand to1) of the tank. The reinforcing
rodsandhoopsarethentied wgetherusing
soft tie wire.
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Pattaga0thTareVat: Pakaaogaga0 NIt VaegaPuma

86. F isi no uaaakala a abamai tuaateLath
ito vaaasaLau slhgaatu ite 30 mm Sal

fakabeiasakaka maukisefaauia me kata
uaaafakamaumau.

87 Ona-anafakalaiki sakakataaka mea ka
tonu, fakaagaLa fua vai ke tiaki kiai aLapusa
fiLl Lanai. Tanai faki to Laimi a mafai ai a fau
no fakamafulugakai tuaiafakamauLa pusa.

88. Pmme sal a talu laina auaeapamaakilugaIto pusafiLl kaesal kamau.
Ate uaaapamaaefakabaaki bugaka akakite pusaatepana. Kaatl La kaga

atauaaaLola afai mafat La puugaaiilu ai to Lina kibato ito Lath apanafaki to
kagaa faulu altopatupaipaefakasali ai to vai kitua.

89. Fai La palupalamatapalutabaka ati no!
fakailaaatu mua. Ate pabumuamuaa

palasitafoitu lua ateuaoa. Takatasito tina a
Lu mailatakaatasi a Lu mai tua.

U,
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Msktng the Tank: Free Forms

86. A numberof hoopsareformedandtied aroundthe outsidecf thevertical
farm.Thoseshouldbe spacedno marethan300mm apart(in thevertical).
AL eachintersectionsecurelywire the rodstogetherusingapair of pliers
andsoft tie wire.

87. AL this stagecarefully checkeachjoint andusaaspiriL level to check
thatthe farmis plumb andsquare.it is easierto makeminor adjustmentsLa
the tankfarm befarothe wire meshis fIxed in position.

88 Wrap 2 to 3 layersaf fine chickenwire
mesharaundthe steelcageandsecureit La
the steelbarswith soft tie wire. The wire
mashis extendedup andaverLa coverthe
rooffarm Carefullycutout the manhole
shapeandtankoverflow. Themanholeframe
andavarfiawpipearepositionedandsecured
bafaraplasteringthe Lank.

89. Prepareandmix themortaraspreviouslydescnbod.Thefirst layer
shouldbeplasteredontothe wire meshfrom bothsidesat the sametime.
Oneoperatorworksfrom insidethe tankwhile theotherplastersan the
mortar from the outside.
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PattegaOteTuneVat: Pakaaogaga0 NIt VaegaPuma

90 Ate pusauaaaLanai a Lai vaivai. Te vaagarnuamuaaLafakapikigaate
samania tau a so maleito mea manasepiki iai La lua afakapukiga.

91. PabasitafakaluailaLa ma Lua aLa Lath Aumai La alafilima ma
fakaxnamaniaaLa faitma. Mai Lua aLe 24 iLula, atefala ataLani ka 1w. ito

fakamania. Ate pain samanika Luku ifa ia ma Luku ki lato ito puugaaLe
tam telano fakatakama ulu La tuna Ta paluLanai ka Lafa ki kagakataaaLe

Lani (mali) ka fakamanianiaci.

92. Kafai kaaLi ufi to Lani kise lauLagalasikaesiuk3 akakisalava a7 aso.
Kni Luai a fakafanuki vai.

93. ALe faitma kitua etaLain a mafai apaani
kisepeenikana,ka mafainaiaa sa miLi Le

vela aLa baa,Lanauigaka makaLe vat ilala.
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M~1rb~gthe Tank: Free Forms

90. Initially the wired cageor form feels ratherflimsy. Caremustbe taken
not to disiodgethemortarduringthefirst hourbeforeit hasset.Thefirst
layershouldbe left in a roughstateto provideakeyfor theneit layer.

91 Plasteron asecondlayer to both the
msideandoutsideof thetank. Using asteel
float, trowel this to asmoothfinish After 24
hoursthe floor of thetankcanbe finishedoff.
Mortar is passedthroughthe manhole,
spreadoverreinforcementto the~required
thicknessand trowelledto asmotthfinish.

92. Whencomplete,coverthetankwith wet sackingandallow it to curefor
atleast7 daysbeforegraduallyfilling it with waterandkeeptheoutsideof
the tankcoveredwith wet sackingduringthegradualfilling process.

93. With the tankcompleted,the outsidesurfacecanbepaintedwhite as
this will reflect theheatawayfrom the tank,cooling thestoredwater.Usea
vinyl basepaintor whitewash.

61



TAUSIGA OTB VAI KE MAA

94 E tau Latou a Lausi fakalei La va~tala amauaito vaiua

95 ALe vaiaua Lau a fakasali kilaLa ito tact
Lola a isi so fakamaaufi La puugaaLaLam

Ka kaigakalaa lava ilaLa ito fakamaLanai a
taukataaa Lou kataai Laimi kataa

j

96. Ma tuafale lasi ikagakala sobasi to to salea vaiua, aLa kaigaa ukeka
mauaatuito Laimi Lala a Lao La ai to ua. TaVal laLanaika saliatu kilato ita

tarn Lola ka fakamasoiei noia to vat.

97. Kafai esemafai na tatauaLou ka maalaavaimcLa valavalaateLani, i
lasigaaLaimi, Lanauigaa tauma Latauafalu fakalai La Lani Mci kanai,a

mafai faki na LaLau a fesakatakikite kau ateLuma kafakailaamai Le aaIakia
vailakauo tan apot kilato ite taimi a fulu oi.

98. Vaiua ia me ka vat a mauamal iLe LuafaleJan,amasania managi
palapalakaalanu sogafaki Katefakamagaatevai tonal a Lau a faiLe La

fakama,matpulu, lafu ma aneiei.
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KEEPING WATER CLEAR

94. Every effartshouldbe madeto safeguardandprotectthestaredrainfall.
Guttersshouldbe cleanedragularly,especiallywhereshadedby trees.

96. The rainwaterdownpipeshaulddischargainto the tankavera screan
installedin the manhole.Rubbishcollact,edan the screenshouldbeclaarad
awayregularly. As analternatealargamashscreanmaybeplacedatthe
tap of the dawnpipawhereit leavesthe gutteranda fine meshscraancanbe
placedwherethewaterleavesthe dawnpipeandentersthe Lank.

96. Farlargaroofsin areasof infrequentrainfall, the accumulateddirt and
rubbishan theraafpresentsaprablem.With Lha first rams, thedirty water
entersthe tankandcouldcontaminatethe supply.

97. If theguttersandtankscreenarenot cleanedregularlyit maybacoma
necessaryto cleanout the tank.In suchaninstance,adviceshouldbe sought
from thehealthauLharitiasas to the typeandquantityof chemicalto be
usedin the claaningpracass(chlarinais widaly availableandcommonly
used).

98. Rainwatarcollectedfrom thatchedroofs
maysoniatimessmellof decomposedleaves
andhaveayellowishor Laa colour.Taclean
thewater,it capbeNtaredthrough crushad
charcoal,coconutfibre or sand.FarLhasa
reasonslocal attitudesandtraditionplayan
importantpart in tha use,or atharwise,of
suchrun off.
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Tausiga 0th Vat Xe Maa

99 Alaavai kala afaite mai i pamupue mafai faki c fakaagama fakataliLa
vaiua thaiLa tuafalo lan. Alaavaikanoi kasal Ia iugaI fuafuaatefale.

Masauake sth~lei alaavaikanei.

100. ALe vai Ia Lanai a fakasaliIa bataisa
Lu] amuLola kaati no fakatakaki luga I

laukafamalaukakakise maluga500 mm. E
pelama Lani sanianipukupukukanei,ato

moafakamaa fate mai bugaoLe tani kite lasi
Lenaa fakaasiaLu I lala ateLulamu a isi so

uaealagaLeba a Laafi newapulu ia mo ka
laukakama matoki laLa ito Lam.

101. To fakatokagaatefakama,fakavalapulu
kisabevae 2-3 asa. Tapalaa pulukao Lao

faka vai kise3 asakatomealaakatolanuaLa
pulu ka matafi. A pulu ma kaneia fakaLaka
ki lata ito tulamu (A pulu ilata ‘La Lulamu a
sui salemai La 3-4 masina) E Lau ka aasi to

Lulagaa pulu palafaki to tulagaate vai. Sui a
pnlu mafai to lanu atevai ka mafuli.
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KeepingWater Clean

99. Guttersmadefrom split bambooor V
shapedboardscanbe usedto collectthe
rainwaterfrom thatchedroofs. The gutters
are securedby strapsor wires to the rafter
ends,providingsufficient fall towardsthe
outlet to drainthe gutters.

100. The rainwaterdownpipedischargesinto
a filter drum that is filled to aheight of 500
mm with compactedcoconutfibre. For
ferrocementtanksthefilter basketcanbe
built~into the top of the tankto the
dimensionsshown.At the bottom of the drum
awire meshscreenpreventsthefibre from
falling into the tank.

101. To preparethe filter material,soakcoconuthusksin waterfor 2-3
days.Shredthefibre from the husksandsoakit for afurther3 daysuntil all
thedirt andcolourhasbeenwashedout of the fibres.The cleanedfibres are
packedinto thefilter drum. Generallythefibre in the drum hasto be
discardedandreplacedevery3-4months.

It is importantto regularlycheckthe conditionof the filter andthe qualityof
the water.If thefibre deterioratesor thewaterbecomesdiscoloured,clean
out the filter andrepackit with newcleancoconutfibres.
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TauzL~a0th Vat Ke Maa

102. Se tani fiti, io me se tulamumagoe mafai.foki o fakaogamo mafai atetani e
tauo fakafonukilugaise 50 mm kilikiti f.liki (saisac~pine)kcilaukakamo
1)ulu eLao kiluga ise450 mm mailuga o kilikili. Atevai lailai e ulu i loto i

pulukona,ko kaigalasie mafaio laveiei.
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KeepingWaterClean

102. As an alLernaLiva,a mataltank,or an old, cleanail drum,couldalsoba
usedasafilLer. Thebattamof the drum shauldbe filled to a depLhof 50 mm
with pea-sizedgravel,fibrear charcoalandis packedmto adepthof 450mm
abovethe gravel,anda50 mm layerafcoarsegravelis spraadaverthe tap.
The dirty waterwill parcolatadawnthroughLha filLer, wiLh largerparticles
bamgLrappedm the fibres. Whanthefilter becomesclaggadit hasLa be
cleanedout andrepackedwith newmaterials.
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TAUSIGA 0 TANE MOTE PAKALEIGS 0 M1~APAW

103. Kafai La Lam a mamaaLau laaapana,niisi kagamamaa mafai baalei
ia lathu. A puugafaliki amafai apana,manafaie paluno kaaaLasamani

matevai ka nuu ei kilugaite Lath.

104. Ma kagamapaaLa Lani, Lipi kitua asamoniite kagaLanaka fakafanu
kiluga iLa vailakaua igaakite epoxyrasin.

105. Kafai La tani a mafafa,tipi fakalai La
kagaLenakactapabapatusameruka fai

fakabaiaiateuaea.FakaLokaso palu
palasiLa,kapalasitaeitokagaLena(1.2

samani,aneLa palu).

106. Ma tanikala kasetoe mafal afai fakaleii, pui sauaaafau matuaka Lao
palasiLaei.
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BEP.AIBSAND MAINTENANCE

103. If aLank laaksit shauldbe rapairecl,but
iL shauldbe natedLhaL sameleaksareself-
sealing.

Very smallparaushalascanba sealadby
mixing cementandwaterandrubbmgthe
mixture into the haleswiLh apieceaf sacking.

104. Farminorcrackscausedby impact,first cutout alongthe Dna of the
crackinsideLha Lank with acoldchiselor scraperandfill thecrackwith
cementmortaraf the samemix as the ariginal. (Epaayresincanalsabe
used).

105. If the ferracementhassurfacedamagecausingthecemantto shatter,
first cleanaroundthe damagedareaandremavaanyloosematerial.
Straightenanybentreinfarcementand,usinga 1:2 cementsand,mix plaster
averthe spot. Largehalesmayalsobe fitted with a patchof meshpriarto
plastering(thispatchshouldbe wiredinto existingreinforcementat tha
edgesof the hale).

106. Fartanks thatarebeyandrepair,considerationshauldbegiven La
usingthe old tankasaxistingfarmwarkfar anew ane,Cleantheexternal
faceproperly to ramavealgaffetc.,androughenthe surface,Lhen wrapwire
mesharaundthe aid tankandplastermartaraverit, therebyfarminganew
tank.
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Tausiga0 TansMote Pakith3iga0 MeaPnkta

107. AlaapaipaaLa Lani ka nil ia me fai fakaleiki samcm.E fasaasaaniki
mafai afanu to pakaLi i vai kaaLauLau mai ioi

108. KateLausigaaLe vatmaaa maumau,aLa
tani e Lau aisi senalaka.

109. Ta gatagaaLavai a masanisalea ciba mafaie asi sale.
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RepaJ.rsandMntntenance

107. Pipewarkfrom the tankshauldbe wallpratecteciEncasethapipesin
concreteor securethepipeto apast.Thispreventsbucketsbeinghungaver
the pipefar filling which couldcausethe pipeto fracture.

108. Ta preventwastageof waLer andto safeguardthesupply, the tank
shouldbe fitted,wherepassible,with eitheralockableLap or aspringloaded
one.

109. WaLerdepthis usually manitarodatintervalsby inspection.
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Tausiga0TansMote PakalaigaC) MeaPakia

110 Kafai Le palanmgama meakaLaaka Laka,ka mafai ne Latau.
• gabueLe basiateLani
• fakatokagato Logi mamaaefaiai e
Lani
• Le kagaka Lu ei to Lani
• faigaateLulagatani, mapaipa
abu ioi
• La fakatuugaatepusamateaisaiga
auaaa
• pabasitagaate tani
• fakasiusiugaaLe Lath
• La fakaatigaatepana
• fakaatigaaalaapaipa
• teugafakaleia tafatafa
aLa Lani

111 PelamaLa lasigaagaluega.Talai a vaumaLemasani.TefaitegaatraLam, iama
kaLe lei ala tam,a manakogma,aLa fakatagaito faitaga,maaka,faigaate
palu sameni.Kafaikanumi kae, fasffi kiso Lina eiaaboi nolato moanei.
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RepairsandMaintenance

110. With carefulplanningand havingall Lha necessarymaLerialsandtools
readily availablea systematicapproach should be madeto:

• calculatingand determiningthe srzoof the Lank
• estimating the quantities of materialrequired
• determinmg the exactlacatian af the tank
• preparing Lho foundations and marking out tank position
• building the Lank baseand installing pipewark
• erecting the farmwark, or fabricating the stoolframework
• placing andsecuringthe wire mesh
• plastering an the mortar
• curing thetank
• campbetingthefarmwarkandplasteringthe top
• completingthe pipowark
• carefully checkingthe Lank andpaintingit

• cleaning up the surraunding area

As with most jobs, proficiency comeswith practice. To build a good
ferrocement tank requires a methodical approach in setting out,
fabrication, and application of mortar. Theseskills are not difficult
to master.

If in doubt, alwaysseekadviceor assistance.

P
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GLOSSARY

Note: Thosewordsm italics areincludedin this glossary.

absorb

batch

builder’s hawk

catchment

cementslurry

consumption

epoxyresin

gasgeneration

fabricate

hardcore

kilopascal

kinked

leach

manhole

parallel

plumbness

porous

Portlandcement

profile

slumpcone

starterbars

strike off

tamped

- suckup or drawninto

- a volume/measureof mortaror concrete

- smallflat boardwith handlein the middle

- aream which rainwatercollects

• a runnypasteof cementandwateronly

- amountof waterused

- two partmix, thathasgreatstrengthon hardening

- bubbling of gasin cementmortar

- make,buildor construct

- rocks,stones,concreteor similar

- unit of measurementfor pressure

- bentor adjusted

- washout

- frameor openinginto tank

- equalspacing

- verticality

- allowswaterto seepthrough

- usedfor generalconstructionpurposes

- outline of the heightandshapeof the base

- truncatedcylinder

- angledor bentsteelrods

- knockor leveloff

- packedor forceddown
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