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LOWER COST, BETTER DESIGN

AIDED BY THE UK OVERSEAS DEVELOPMENT ADMINISTRATION, THI
ANDHRA PRADESH PRIMARY EDUCATION PROJECT BRINGS
ARCHITECTURE TO THE VILLAGE, THE
ARCHITECT = ROMI KHOSLA OF GRUPINDIA.
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traimng programmes, that kit a

inere 245 for the construction of

whool buildings. The engincers
ol the anchvan Ra
Engssenny H\'p:rfnn_-n.', whosc

sate's

task ot wax to deliver the goods,
faed thas binlgetary squecze with
) stoie rephcation of their back
A0S CONCTOID NS, that — oston
ably — being all that 2 small, no
frillsy badger wonld permiz. And
villagers' preferences when they
had any, Were not gOIng 1o Come
n the way of 2 tned and twesred
farmulz

However, all that was 1o change
radically when, tn 1993, the
Overscas Development
Admimistrasson (ODA) of the

Bnush Government weighed in
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= A5 PCI & poor agrecment
1986 with the Government of
(odia and the Government of
Andhra I'radesh
stantial grant of 105 crores of
rapees and & three year plan for

with a sub

toechnical assistance., This was the

Andhra

Education Projeet whikh vwas o

Pradesh Primary
nng in the changes in nural places
of leaming

Fhe aim was not just (e sething
up of additiona schyools oat of
thve extra funding, but the ¢re
ation of an wnproved lcarning
cnvironment which, s repond
g 1o the imperatnes of spevific
sites an different geographic
regions, would be functional

comloctable, convenicnt, pleasing
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of aspect and 2 source of pride
anid jox 1o villagers and school
teachen alike, Egually impoetant
was the kgay the project would
leave in the shape of blucprines
e fisture \"p\".‘\'hl“-ll'«.'fl!

The
buildings wore to be the outcome

of an ineensive rescarch and devel

AewW, improved school

OpEwnT prograname costing onc
rupees. lhis

Laanched 10 laennly Alternative

srorc of Wi
comstrcoon sechnodogies which
n a sustaimadble tashson,

we the leas burden oo the stase

coffers, while providing a basds fow

W l.‘.fll:

top-quality design, Barely five
thomsand schools had been beilt
in the first construction phase
emvisaged by the AP Governmeont

of ol Chtoriow amd covanudad ruoted



\neeher 35,000 azc still requira
1991, the

13d alrcadvy ¢roossed

2 state where, n
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the 66 million mark. literacy was 3

dismal 43% and spiralling inflation
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urpeed necd for spple, contelleg
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\t the helm of ODA mifravink
cural 2 was Me Roger Boemer
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India. Alrcady wellsversed n
the poteotial of alternative tech

caremanch m Afnca with di

wwpes of bailding and microtile
he was desermined that
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s anitative m India woakd have

10 e versatile as an arehitect,

_u.::ll'!x'lc!f. O inded an the

ol alterutve 1Wechookaoees

and, i addstion 10 podsesang

AL o orgasdsational abali

e, woskd have 1o be at one

with
the ideals of rural upliftment

He found tha combnnatsan ol
qualitses i Delht architect Rom
, wha Beads Geupesdin and

A number ol ke

mn .lt';i

oraanisationy have then been
wlennBed by Me Kbhands i Delh,
Rourkce, Kerzla and Andhira
'l

articipate in the

d construction pro

|
wier s direction,
architects and eneincers ol his
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All of 12¢ technologics chosen
were cco-friendly and based on
locally avaslable skills and saarcr
s, and where skills were abson
the selected buildiag rechmgues

walled
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were <avn 1a teach o
Worsers
Coqurpersc il Wik <ol wed 1o dilles
ent Kinds of soukds,
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aniformaty, Witheet in any way
compromising on standands of
sadery, the majonty of the designs
cut down on ¢ement, steel and
shutzening by making 2 mowe efll
cent uwe of these materuls, This
meant a rosarkable overall saving
oa cach hnilalill"'_nl Mwer 0%,
[mplementation of the pra
gramme called For communiry
pamicipation, But sne the engi-
peers of the I' R E D and the val.
lagers had inhibitioos about woek
i together on the gte, and there

wis conaderable seepticirm i all

quarers about the viabilay of

technofogics whicl were to be
introduced for the it time, it
wirs fousd peccssary Lo arganiv J
tralnkag course, jointdy attendedd

A v
'
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by thirty ongincens and thinty pa
mary school teachony sepresenting
their ditferemt vallages. This
course, with sty hands on
approach stressed the benefits ol
interaction between villagers and
officials, and imspired <onlidence
in the new building techaigues
and matcrials by showing how
somwe had alrcady gassed groumd
is othyer pares of India and focag
countncs. It dso demanstrated 10
whar degree they had boen adape
ed and updated ta suit specitic vil
D&:( OO0

Once this course waxs under
Wy, a growing scmss of opeimism
began to dispel the aymicism ol
tradimional atcicudes, aoxl things
began to go forward 3t an

encoaraging pacc, As 2 culnsna
pon of the rescarch programme
29 school building prototypes
were successfully bailt in the
Nsenct of Rangarcddy. This arca
wis choscn for its proximsty to
Huderabad, so that daily monitar
o by engincers and architects —
i the
svmmetry
andertaken. In all, 57

mircrests of high-precisios
could casily be
baildings
were put up on 29 wees,
Villagers™ pecds and peoicrenocs
11 last being shown greater
deference — are being mercaang:
Iy ared through village cducatsdin
commurrees, which are coming
into existence all over the state,
Panchavan Ra| ¢enginccrs, nom
fully 1rained o the new wchnolo-
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gres, are able to gve these com
mittees guidance on how to
stretch thwir comsrocnon badgets
that bit Sarther, on moee ar big:
ger classrooms, on berter village
hames, or on higher quality
replacemsents of ok buildings —
things, in act, which had been
previvusly umaftordable. And
now, instead of redgning them
swlves to the standard brick and
conrete bon, villagers can refer to
3 aclectuom of colour photographs
of 1he prototyyws suitabie foe thele
regiom and then make comsidered
choices, It w miteresting that the
pasilic combinations of roofs,
walls, and operangs add up 10 2
round 30,

For peototypwe development 1o

Ly Eaing Acnly ol S conf waateriady Av sy
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foces on apecific regaonal requine-
ments, arcas of high or dow rain
Hll, Sesert, and ovidoms ankd carth
quake-prane xanes were broadly
delimirad, In noow of these ancas
hus any relance been plased on
the steel, glass and concrete
cestgny which have kg been the
porm in imbsstrizbacd coumrics,
Quite apart from their stark
wcongruity in the village serting,
centralised production and long:
dustance transportation of their
busiding commponenty, plus depon:
dence on mechanical systems of
cooking would Rave sent building
conts shy racketing,

1o 1he stewnwe of powered cool
g sysems, (Rmperaturcs £o as
high as 46°C) air, with its low

bear coewducenity, i valucd as an
insulatee. 1 is mased in increased
valumes wsder pyramid roofs and
Is locked in, wall cavitics pro

duced by new methods af brick-
laying, the nsavt Gavoured boing
rar-trap bonding, which also saves
on the number of bricks used,
Waorkers were tzamed 1o this s

tem by membens of Launc Baker's
Kerada bused Centre of Scicnce
and Technology for Rural
Developasent (COSTFORD). Air
& abso sandwiched betuoen pairs
of red Mangaare tdes, ane iovont

ed upon zoother znd then con-
creted into the grad pattern of 2
romforced concrete rood, The acs-
thens bonus here s the striking
chequered pattern vn coilings

RacnT: Cedlay rombation &y mel Mamgaore milvs o
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Ihe
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tonding, but the creation

responding to the imperatives of specilic sites

regions, would be fu

and a source of pride and joy to villagers and school

formed by the tiles exposcd
Ui rdes,

Lrapping aie uader kng, shal-
low wnverred traughs (channels
precasr i RUC o Terro-comon )
Oof et pack arch rooss has creat
ed another seractive dovign fea-

just the setnng up of

additional

of an improved lea

ture
skyline.,
Pre-cast RCC channch, snala
able for their lightnes & well
theer insulating propeetics, arc
moulded i situ,
and marshalled in parallel rous

the scalloped, undaliting

then inverted

sehools out of the extra
ning environment which, i
m ditferent geograpl

ncaonal, comfortable, convenient, pleasing of aspect

teachers alike

froem wall to wall at rool’ hoght
with f(‘n';'if\'h]b' steel Dars con
sreted an borween. Likewne,
ferro-cemont channels
cirachar, parabodac, o semi-ellopaic
w profile, and varying fram 10 10
40 millimetres i thicknes — are

senn
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coonomxd) altermatives to RCC

rool shabs and linrels. Made by
reinforang high strength, cement
sand morar with steel wire mesh,
they have the advantage of using
less cement and steed, and seed
no shuttering or vibrators.
Although local artisans can be
trained to constract thems ar the
ate, the programme researchers
advocate their production at
vullding centres foe convenience
0 purchasing them ar the nme of
building. Other clemenis in
umproved roof insulation are bock
mfills in RCC gnds or Shahbad
stone slabs, which are readily
avatlable and casily dealr wich by
semi-ssilled workers using unso
phistared equipment. The RCC

Deams, jouits and planks wsed in
roof Comstructaan can alwo be pre-
cast by local antisans after anly
shoet penods of training,

The distunctive shape taken by
cach school bailding s largely
determined by its rool design
Twelve differently stractured
roofs have been developed to
guarantee exteaded durabulity,
berrer insulation and minimal
mnnrenace. The oo eye-catch:
ng of these 1s the carbelled pyra.
méd roof. The pyramid shape
arved ot by progcung every ring
of brick course snwards from the
precediag one. The brickwark,
laid over a square, recrangle o
regular polygon, <an easily cover 2
span of ten metres. The top apes

g, cenered by 2 tone or foro
cement =hab, may be developed
into 2 skvlighs or 2 vemtilaging svs
tem,

Varatony on this roof are the
speral peramid, w0 which 1he bocks
speral imwards from the porimeter,
and the diagonally corbelled
dome, in which brcks asc project-
ed mwands andd upwards from oo
small arches facing cach other
fram dizgomally oppaste comers
The large inecr volume they pro
duce makes them smtable tor
both hot dry and hot homid
arcas, and they are excellent in
cyclone prose zones, where 2
shoped real helps to lessen the
wguct of gale-lurce wands. Their
only Esadvantage o that ther do

CortatVood Evsch Dronmlols suronnr tve lusnims mimwbed Cruo-sde uith dvo squally gancious pvmasdabs. Apeic)
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not allow for the addsion of estra
flooes,

The use of bocks Iy such rools
has the advancage of eco frendli
ness, tor in Andhra Pradesh, bexck
manufacraring & fuelled by nxe
husk, an otherwise waste prochict.
This coomomiscs oo cooventional
fucls, axd even the ashes can be
recycked into the manufacturing
Process,
building not only eleninates shur.
tering and work plattorms, bt

ilso calls for very Jow inputs of

cement and stweel. The malere

nance is also just 2 matter of

wrubbing and re-painting
two or throe vears,

Yet another pleasing feature is
the doping tiled roof, The con

oen

I'lven the method of
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veatasally wsed red Mangafore
tiles have to some oxtent been
dis<anded m avour of micro-con-
crete tilek The bitter are attractive
teom abone and below, their S-
shapes aligning to ¢reate a
smoethly ripplad clloct across the
roodspan, Made in plan coment

conceete with an admisture of

sull stoac chips, they arc anly 8
millimetzes thick and cconomacal
Althonght low in
thermal imsulation and not as
stroog & an RCC sab, they do
have the edge in being easy to
produce and use as baikding com-
ponents. They are convidered
good replacements Yor bath
Mangaloee tiles and avbeston roof-

an cement,

ing, becasse the frmer are heny
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on fuel in the manufacturing
process and the latter ¢an pase
considerable health hazards
There are, of course, M tiled
roofs of any description in
CHCONC-prone aneas.

The greaer precision i build-
g procuces resulting from dedi
cared instruction and gt moe
tonng, coupled with the use ol
beteer produced materialy —
bamt back, stane ¢coecrele Mocks
and coment stabilsed mud Blocks
of the plain aesd Interlocking var
ctics — has prodioced walls which
are not only scronger and cheaper
(it takes anly § 1o 10 % ceanent 10
stabilise a mud blodk) but alsa
much casor on the eve.

Doarways have been enlumed



by archways with becks corbelled
abave abutmenix, while ather
openings, meant Sor the intlow of
Bght and xir, fcature attractive
paticrning in brick jali, Some
designs even pronide for rectan
gular openings under window
sills, a0 that Iresh s may ecach
children sitting on the Door
Window spaces have been lelt
open or fitted with shutters
irstead of glhazng

Verandahs, as well 3 beng 1he
sncst partx of the bankling, pew
vidle extra classroom apacex
Sometimes Larger in lloor area
than the classrooms, they are
nterotangh sbapad < octagonl,
besagonal, et — aml so well
imtegrated with the layoat as to

have the feel and appearance of
dlasronms withoos walk

All the buildings are steachily
buds up to plinth level in coarw
rublde stone amd cemwent s olwg
ate the annual reparns which, watl
maore mable matenals, would he
necesary after eals heavy s
SHM)

This gadicious ey of appeope
ate technologios, comnmuanity yor-
tepaton and voive deagning,
has macle villagens economacally,
cudturalle and technically sckepen
dear of the maore camly, stasctind
ised, idistral sestean of build
i, while naling out any retans (o
mOre primsitive, unsustainzble
methods. Aol it hay been the
plysical demonsication of the
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coxt of thas tix — rather than the
peoposmiding of theones — wluch
hay alerred architects, engwneers,
clducationints and villagers 1o the
very broad range ol passibilitics
avaslable o them in the future
demgning and buikling of ¢om
musaty sl private snstares -
what cver thar intendod s, Sixty
theee of the new buililings ac at
present under comstrucnion. O
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