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: Introduction

At the invitation of the Dutch Ministry of Forei AZTairs
the author particigated in a Jjoint Indonesian-Dutch miszien %o
evaluate the West Java Rural Water Suppdly Project 0TA 33/J 7,
based in Bandung.

During the two-and-=z hal week stay (April 1983) in
Indonesia, the author had the osroortunity to learn a lot atcut
water supply and sanitation in miral West Java and it was
illuminating and refreshin

et o g bmab o v -

15 t2 dizcuss coamon activities and
problems with project staff working in a2 similar but still very

]

; much different project (environment).
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The O0TA-33 project has also experimented with ferro-cement
and bamboo-cement‘reservo*r construction and this visit provided

_ a good occasion to tan the experiences in this finld. Next

« . - to OTA-33 the organlsatlor Yayasan Dian Desa in Yogyakarta has
'*anonstructed very many ferro-cemant and bamboo-cement tanks with
jcommunlty selfhelp._ It would have been.nlce to v1éit.Yogyakarta

1ito mee+ with Dian Desa staf; out unfortunatelj the tlme schedule -

" did not allow thls._ Dian Desa's experiences are there*oro only

‘T}Sreflected in this paper safar as they have been relayed by OTA- R
3;33 staff. e - | .
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The imcertarnce of Ferro-cement ani 3azxzoc-czrant oo the
WSS-programme in Pokhara.

Until now nearly all reservoirs Iin iz ZWIZ-TrozIrzmome are
constructed in stone masonry with an arched rooi, The siruc-
tures are standardized in sizes of 9, 16, 22, 30 and 35 @', A

? ?
standard design for a 2.5 m3 tank is also in us2 sut *his design
does not rhave an arch.

The Zezizn for these tanks originate frcm Jznerscn. They

3 adapted and have bteen
our projec®t areaa, ,“¢oruurateLj there are

widely cons?

e T

quite 2 J=w drawbacks
to these tanks:
1. They are costly in stones, sand, cexent and skilled =
Iabour. - ‘ =

‘kev are costlv 1n the transnortatlon of
7(to often:hlgh places xn the monntalns)

T

zﬁyff “'arch—fTames (moulds used to support
: time of constructlon) These frames had to
by porter to the constructio

ay Especially returning

T

LiL T

aZter use,

materials

'inxtra costs are lnvolved for the transperiztion of

rch at +He

carried -
returned

tne frzmes to the
rcadhead is a perpetual headache teacauszs z2itar the i
zank is completed there is usually net nuch Intarast
2 oring the framss back.
&, . 10t of *the tankz are leaking beczuzs lepzll trilsg-
2en are gquite capzole of making stronz zud nescary
sTracturea odut the zamz technicue <osgs nat =asure:
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: 5. The stone gquility is not really vary geed Zor
leakproof construction,

6. Planning probdlems accur due to the limited nurisar
of arch frames and the many, often rezota tlzces
where they have to ta used.

Many of these provlems do nct apprly to Cazmerocn and thus

this type of water tanks zar there still te techniczlly and
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economically appropriate, HZcwever in Nepal it i
becoming too expensive ard irefficient to kxeep on constructing

12
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in this way.

Ferro-cement construction which requires a radical breax
with traditional Nepali siyie building ard is at the sane tize

YR TN L VR RNT SINCIRLENE S

i50-70% cheaper as comnare¢ to our presenu standara aes'gn,
offers a better meuhoc ;or f ture water sunuly COHS;; uction

_~jno dif;lcditles foéfthe orogect enelneers ard overseers,
" however lts lnc“ensed 1mnlamentatlon ‘has been.hampered by th
lack of welI-t*aiuea tev“nlcians. This flaw is now beer

- ‘corrected by a practical
) ;. ) - - 3 - - ) . - "
et - 18 of the more szenicr technicians will construct two 10 o~

training course in July 1933 in which

b4

ferro-cement storaze tanlis in a rehabilitation projsct. It
is hoped that this crzctical course will oreowvide the programz:
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s the skilled manpcwer ta Culld the majority I the tanks in Ihe
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Theugh ferrc-cement 15 zradua_ly Tecsmins a well-deccumsnsaed

.

construction material {Z, 3) less is known aZout the propertisas
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expensive in Nepﬂl (US 33.5 per o ) Furthermore -he wesavin

r.f.

ol tamtoo js indigz2nous to Nepal and so bamboo -cement malkas use

. W
. T lccal material and local skills. * =
i. e
1 -
i Bantoo-cement esoe01a11y pr2als to the CuS3 prcjiect in

Pokhara for three reasons

storage tanks, break~pressure tanks and

1. 1 -5

interruption chambers could be cheaply construcied.

RO AT

2. Development of one or two standard bamboo-cament
reservoir designs may prov1de schools, healzh-pozis

and individuals with a posalblllty to build 3 small
tank,

- The trying-out of bamboo-cement construction werk and -

] 3.
“;":_ the atmosphere of “research" that 1s crea ed may appeal -

to our staff to ‘come forward w1th the*r cwq iaaas and -%-7

pris e - ) o oA
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-Bamboo-cement construction techniques are still vcung and

i

*he experiences limited. Therefore it was a very nice opportu-
nity for the author to visit Indonesia'anq talk to0 a Tsw people
who had actually constructed bamboo-cement tanicz.
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Sampoo-cenent tanks nave been constructed cn a Trizl basis

n .o . - A
27 CTA-33 West-Java and on a large scale by Zizn Daze in

Wi

4 ndn criecms. i RlLLAs

QTA-33, being a gcvernment zroject, is vary zzca Trnd oo

the official norms of the Ministry of Public “loris. =uz to the

o435 of CTA-33 this Ministry lS now convincead cf =n=z advaniao-
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: z2s and structural quality of ferrc-cement constructiasn., 3amico
: 1r272, nowever, is still not acceptable to thea enginsers of tnat
i iristry and it is therefore that the expatriates oIl STA-ZZ
3 tzuld only go as far as Trying out 2 few bambcc-czmznT <anks.
Zizn Desa as a grivazte orga_ =aticn has more 1it=rTy o IDDLY
R
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-z follewinz paragraphs are tased on personal observations
and iizcuszions with OTA-33 staff,

-Phaagnstruction of Bamboo-cement tanks does not seem to
~z3% prcblems. The weaving technicue required is easily
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umierctoci oy svaryone.

ne mzin problems with bamboco-cement are related to the

tording T2Tween the cement and the tambtoo,and the shrinkage of
the otambco aiter curing.

cor bonding between the cexment and the bamboo does
c .
not allow the complete (relativel y'hlan) ten511e strength of the

bambco to be used. Three ways to lmnrovn this pcor bondlng are

1. The bambco'relnforcement strlps
sxin un and skln down._i____*'

; § g ﬂx e :
Z. The bamooo is woven 1s & square-mesh.with a.3-4 cm
heart—go-aear* interval. S .-'*%?*f"

(97

. Zach crossing in the bamboo framework is tied with
cinding wire. This will not only increzase the bond
21 also result in a more rigid framework.

Thez zhiriniiinz of bamtoo in the tamtco crete is a bizzsr
heacacnhe, Covicusly the magnitude of shrinkage depends on the
orizinal =mcizture content., The skrinkeze of mature culas of
cies of bambcos is more than that of immaiture ones
ard =37 ©-nIz Sron 4 to 16 percent in wall thickness and 3 tc 12
ppraau-— R I
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In ozvill =rczzsive shrinking the following considerations
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e 1. Cldsr TzimzTos nz3 2 lower moisture content, a hither -~
f Tensilz strength and is more durable,
[

2. Baczuse tha cuter layer of the culms contains a higher

percentazz of fibres it is stronger, more cdurable and =

(U

has a Iowar moisture content than the inner layer

3. The toticm sortion of the culm contains more fibre than
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and top portions, resulting in the same
23 23 uncer two,

4, In th2 2¢rv s=2ason the overall meisture content of the

N A s et ¢

culm is cuita a lot less than in the rainy season,
- Culm sheculd therefore be cut and used in the dry season,

There are further a number of treatment methods that reduce
the water absorption of bamboo and increases its life time. These
methods require hocwever chemicals and egquipment and_by using those
one would before long have lost the low cost advantage of bamboo
cement., ~Such methods have therefore not been con31¢ered.

When constructing the.bamboo-cement tank ane furfher has

to keep in mlna *o wet the bamboo frame thoroughly tefore plas-

~tering. This wetting will prevent the bamboo to absorb water . -
) : _;;om the wet ccncrete around it. If absorption would be allowed

cracks wgyii aprear in the drying concrete due tc the.swellin
. I:} of the bambco.. 2130 it is important to arrange for. proper
curing, avoiding if possihle exposure to direct sunshine, as
this may cause =zxcessive <drying thus leading to cracks.

s il il

s

In Indonesia 2.3 2 to 10 m3 tanks have been constructed.
E ' About the durabiliziy 2I The 10 m3 tanks no information is avai-

z .
D ; s -~ = O = ~ : :
lable but the 2.2 and 4,2 n” sizes are doing well. |
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_ Conclusicn
¢
Althougn tisre 2rz czrzalnly provlems asscciated witn
‘bambco~-cement =z:n:cizlly wita regard to bonding and sahrinking
it still sezms %27 for voliumes us to 5 m3 barzbtcc-cemant may
well b2 a viarls cniizsn.  Cer=ainly a bamboo-cement tank will -
not kave tih2 zaxe 1i723i2z 35 a ferro-cement tank but a lifetims
L ..~ 0f suy 8 - 1C yearz iz Juite 2 3tab1e relative to the cost .

of Eon “r‘ éti . . . . P - L ) S o EN -

R The visit %o Ind:nzslz and the discussion with project

stafsf has convincedi T zuTocer that there is certainlv scre

; reason to continue *he tamzco-cement trials., At prasent the

- 3 dWSS-programme is not in Zne nesition to apply btamboo-cement

% - in its projects teczusz it 1as not sufficient experiesnce with
Ll - the mater_al but may be tarzoc-cement will in the fhta”e become -
% - B
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.E_a useful.addltlon to f
M . 1

The'author wiphes +2 ,hank Helvetas fe thelr g;;d

apprdiél'to.his trip to Indonassia. ‘The helpful dlscu551ons
o umEST o - :

with ir. A. Tﬂlnbol/-ﬁago, i, B. van Bronckhorst and -
ing. R. van Kerivocrien CTA-33 are gratefully acknowledved
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