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OBJKCTIVE
OF TESIS

The objective of the present Thests is to evolve a Ydegign concept'-‘
of a dwzlling unit for rural fndia, which could be mzilttpited to fomt"\.
a community., An attempt will be made to Introduce a butlding system
whigh gynthesizes -m@chanization (for mass production) and self-help

(for economy), arart from tntegmtih& all functions of the community,

The objective, in view of the low Income of most of the familles in-
volved, is to spread among the populkation concerned the hnowledge
required to engble them to build their own houses in g manner which

willl give them a great degree of health and comfort.

The quthor, in the present contemt, intends to confine his attention

to Northern part of Indla and concern himself with the needs of the

people in that reglon. The planned villages are hoped to serve as a
source of inspiration for adjfoining areas or models for duplication

in courze of time elsewhere with local initiative and enterprise.



INTRODUCTION {nd,ia .is a land of villages, with nearly half a mill ton villages com—,
prising 80% of its population. Also, Indian economy is agrarian, havirig

three fourths of its population earn its 1iving by agricul ture.

) N

Afte;' independence, industrialization stirred the activities in urban
parts and resulted in the sudden Influx of rural population into urian

areas. 'This was for two reasons:

a. Jfor the prospect of batter employnent opportunities,
b. the lack of ceriain basic amenities itn villages the

want of which attracted the people to cilties,

This has resulted in creating highly unsatisfactory I1iving conditions
In citles and towns. The growth In housing and the number of people
which industry ts able to abgordb, is far less than the number of peo-

ple migrating to the cities.

With a view to check thils, government has envis@ged Villa,ge Housing
Pro fects which will aim at Improving the housing conditlons in rural
pa.ris, The underlying objective of these projects involve the assump-
tion that {f the rural population is properly looked after and their
Ilving conditions are improved, tt will check the dispropor't'ionate

migration to cities and also the formation of certain small scale
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indusiries located in the villages would really balance the economy

vhich, at present, remsins solely based on agriculture,
) » g

In rural India, the -increase in population is only by natural growth
and not by itmmigration, moreover the shoritige in housing is only
quzlitative and not quantitave. The data collected by Mitional
Sample Survey in its 7th round in 1961 indicated that in rural

prts about 85% houses had mud plinth, 83% walls of mud, bamboo

and reed and 70% reofs of straw, grass, reed etc., and only about
7% of the houses had plinths and walls of‘ brick, cement or stone

and roofs of corrugated sheets, tiles etc.

More than 90% of the houses have no water closets attached to them,
As regards sources of drinking water, about 70% depend on wells, 137%
on tanks and ponds, 12% on natural sources like lakeg, springs, and

rivers, 3% on tube-wells and about 2% on tap water supply.

About 81% of the houses had three rooms or lessy one-roomed houses
accounted for 34% and two~-roomed houses for 32% of the houses studied

in the survey,
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About 38.5% of the households had less than 100 sq. ft. pér head

of floor spuce and about 32.5% between 100 and 200 sq. ft.

Out of 54 million houses in rural pris about 56:million have to be
et ther rebuilt completely or improved substontially. 7The financial
resources of the country do not permit the complete rebuilding or
tmproving of all the 50 million houses of the rural India. At the
samel time thg economic reseurces of individuais also do not permit
such an attempt. - Any programme must produce a'plan which i{g self
Sinoncing and possible for anyone to adopt and put into operation.
Considerable emphasis has to be lald on the itechniques of aided self-

help.




CHAPIER 1

RURAL HOUSING
or
NORTHERN INDIA

E
A4 visit to a village In Northern Indig is a thought provoking ex=—-
perlence. For hundreds of years, the rural papula tion has been

living bith bare essentials., Due to the low level of iiving stan-

4

dards and the prevelent illiteracy, housing ls assigned Tow prior-~

Ity in the scheme of expenditz,i}ﬂes' by the villagers, but still they

have shown a great understanding of natural phenomera, Desplte
Jew resources the rural communities have bullt dwellings that have
protected them from the inclemency of hot weather and provided some

bare minimun conventences SJor theilr day to day living.

FEOPLE AND THEIR LIVING HABITS: An average vill_@ge congists of 200
to 300 houses, thg 8lze being dependent upon the number of péople
owning land ar’ounci villages which can bz easily supervised. A far-
mer has to travel with his pair of bullocké, one to 10 milgs to
reach his small holding aﬁd he spends about three hours @ily in
this process, If he has to 1tve in a bigger village, thus:in-
creastng the distance of the filelds from his house, then he will

not be able to look after them efficiently.



Alrendy, per unit funily lond holding in Indic lg less than j‘z’é
acres and these too are scattered due to the system of succession,
A11 the children and wife inherit land egquzlly and thug even the
bigger land holdings are getting split up., It Is only recently
under the provisions éf the Consolidation of Land Holdings Act
that these scattered land holdings have been consolidated in

bigger plots, but still they are too small to be economical.

The major handicaps In forming bigger villages may be swwned up

ass
a. Slow growth of e'conémy,
b, Almost static per capita income and therefore
meagre financial resources. |
c. Small land holdings.
d. ILack of automztion.

e. Bad road system; most of the roads are just dirt,

An average family congists of five members. The Man of the house
looks after the fields and does other work itnvolving great physical
Iaebour. Milch cattle form an imporitant mrt of evsry household, and

many people rear them just to sell surplug milk to the nearby tewnfolk,




While men depart for the Jields, early in the morning, most of
the women stay at home to do the household chores including look-
ing after milch cottle. They may foin their husbands at .Junch
timg and take with them the cattle also, for grazing. Most of
the? women do a lot of spinning at home té mke the conventional

dowry for thelr daughters.

On an average, about 70% of the ?;ural people ozén land and are
engaged in agricultural operations. The other 30% of the'
_population consists of landless Harijans qnd Jew people are
artisans or engaged in business, Ti}a Horijans? earn their
Itvelthood by doling odd jfobs for the land owners or act asg
tenants. !Zhe;"e_ are a few famllies of weavers who work on hand
looms of pit iype and weave rough cloth for the use of average

villager for the cold season. They also weave beddings and sheets

etc,

Every village has 1ts own sh;)ema,ker'. The o1l presgses and grind- .
ing mills are ased Jor rice husking, flour grinding and making
brown sugar out of sugar cane. The village carpenter prepares ine=
digenous ploughs for the farmers; makes cots and o ther sm@ll {tems

and does woodwork for the construction of new houses .

'



, .
There are a couple of tronsmiths in every village who sharpen the

shears of wooden ploughs and do other work of the same sort., These
landless villagers have begun to keep fowl and poul try on o small
scale and they sell the products to peddlars from the town. Mny

of them.' g2ll milk also and few rear pigs as well.

The village shopkeeper 13 also a necessity. He supplies articles
of datly need such as herosens otl, cloth, cigarettes, condiments
of éor'ts and cereals etc. Myny times he would buy the crop from
- the famers and sell "1t in the central toun mrket_. . Thus, for

villagers, he ts the link between village and town.

The richer anong the lcmd-»ownir.zg ‘corrmunities nozb own tractors and

o ther irnpi’oued“.implements.‘ The rest of them still work on their
rersilan wheels to irrigate thelr fieldé, by <bullock ariven ’co'n-'
trivances. Hardly l% area In the villages is yet ir’rigatedv by
electric pumps and the canal water reaches barely 30% of the area.
The rest of the area i3 irrigated by wells and this process consumesg

most of thelr time,
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LAND IEGISLATION: According to the land reforming legislation, the‘\“
avergge land holding has been 1limited to 60 acres, Over and above
this 1imit, the state has assuned the ‘powe?’s to distribuie the land
to landless terants., In this part of India, about 20% of land belongé
to ber‘sons of middle group viz. between 20 gcres to» 50 acres and only

5% of the land belongs to persons owning more than 50 acres. The-

rest of them have just enough land for their meagre subsistence.

PLANNING OF THE HOUSES: 1The iInternal setup of o house s based upon
the jirge and uvnobserved movement of the womenfollk for do iﬁg theilr

chores while the men use the 1iving room (bailthak) for enterizining

thelr friends. Courtyard is the main centre of activity of the

individual house.

‘the mogt oﬁbuiov,sv aspect o}’ village 1ife is the predom_imnce of'
cormmmi 1ife over private 1ife. It i3 the street whera ?1ife
occurs!., Qulte oyten, a street widens to fo-r-m a ’gi‘*oup courtyai’d."
or:g geml-public open space which facilitates cr‘oéé viéiting and |
*éa]l‘sing between neighbours, Vﬂhe o ther comnunally shared spaces

inelude,




11

a. The Iake (or pond) - It is mainly used for watering and wishing the
cows soh%e tir}zsé Sfor bzthing and wishing clothes also. At present these
lakes pose a ‘mosquito~bed ! problem., Dz,iring the monsgoon they r‘iéev 8 to
10 feet and flood o much larger area. AHowez_;e’r, the inherent ﬁalue of
the lakes (physical, social, psychological) cannot be oveﬁlooked. With
proper cleaning, lining and deepening the edges, stocking with fish and
ducks, they could be a nzajor asset to the village»s, insfead of being

murky and muddy places.

b, The water wells- All drinking and cooking water is obtained from
these wells and this common need makes o well, an tmporiant meeting

place in the villages.

c. lLarger open spaces, and the temple~ Miny villages have at lecr,st.
one large open space, pafticularly near the temple or school, whers
religious activities can take place. Their dogmatic faith in re- \
ligion makes them periform many functions during the year, on a
community basis. Religion dominates their life. Almost every
woman of the village visits the temple at least once a dayy mavny

Sfamilies pray for as much as six hours weekly.
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According to the Village Survey Monograph ofrPunja,b there are more
or less two types of houses in the villagese
1, Uonsiséing of just one big roor;i subdivided into
areas according to use. These houses are SJor slightly
smaller and poorer familteé and each one of these 1ig
clustered around a courtyard used by all the houses
together, (refer pmage 15).' Mostly service, labour

and artisan classes 1ive iIn these houses.

2, DBigger type hc;uses are arranged around private
courtyards, Sometimes enough space i3 left for the
addition of a room or two at a 'later' stage. Degigns
of these houses vary and bmoslt of these have gtairs
leading to roof which is l@sed for sleeping at night
;zuringv suwner., 75% of the houses foll in.this cq,te-
gory and they are occupled by agricul turael, trade and

business classes, (rafer pages 16 to 20),

Villagers, particularly those in the younger generation are getting

due to lack of any tncentive and any organized technlcal hélp, they are

consclous about Improving thelr housing conditions, though at present, . -



unable to do much about 1t, If one becomes wealthy the first
iznpu,ise is to go for costlier and bettér clothes and more cattle
which 1s the proudssil‘ wa2alth synbol of the villdger’. Those who
getffed ’up with the Insanitary surroundings and 'insdfficiant

community factlities, find an escape by trying to migrate to the

urban centres,
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Site plan of a typicsl village
of Northern India.

This plan shows how the Individuxl
buildings pile together in
collective mass prolection

Mandir (temple)

againgt excessive stress of hot P Pond
and arid enviromment. -

S School

W Well

D Dispensary
Shetch from ®Tropical Architecture!?

B Banyan trees
Architecture in Australia, December, 1963,
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1, Chule (hearth)

2, Shelf

&, Storage

4, Porch or TVercndeh
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Photograph from Pplanning open spaces in

the Tropica?

Design July, 1958.
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LIVING SLEEPING
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LOW WALL
STAIRS UP

Plan of typical ‘kacha' dwelling of the upland plains
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A village street
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Pho tograph from 'plonning open spaces in the Tropics?
) DQ{%ign J&Zys, 195&@ View from the top of a typical kacha' dwelling




Photograph from planning open spaces in the Tropics®

Design July, 1858,

these simple sheiters often out-per-
form the structures of many present
day architects who are busy design-
ing for more sophisticated needs in
the urban areas of the region.

The chief limitation that seems to dic-
tate most of the rural building
activity is the impact of the region’s
environment and the building mate-
rials which this environment affords.
In Panjab the climate is certainly
not gentle. The building materials
are appailingly meagre in quality as
well as in quantity.

Broadly speaking, the summers are
long, hot and dry, though a few
weeks of monsoons do bring suffi-
cient rainfall to cause warm, humid
conditions, The dry winter season
lasts about four months when the
night temperatures at time can, and
often do, go down well below zero.
By and large, it is a healthy climate,
the type that breeds vigorous, hardy
and enterprising people.

In any under-developed community—
under-developed in  the indusirial
sense, that is— where even simple

Section through ‘kacha’ dweHiné

WSS
MUD FLOOR

MUD CAKES

20




MATERIALSe Clay is the imporitant indigenous bhuilding material. It
ig qudilable localily and is the Type of matericl that can bg vary
conveniently handled by one or two individuals. Horeover the plastic
gquality of this material lends itself to interesiing sculpitural treqgt-
mgnts., We see the evidence of it ih various surjoce texiures and pri-—
terns created by rhythmic pressure of the human hand, (refer page 19).
"The rounded aris~parapet and vertical cornersy an unlimiied variety
of niches in walls both internal and externzl, and at times even the
stairs hollowed out of the courtyard will reveal the expressive guali-

ties of clay and its moulder”, (i)

Mzpturally this material has chlefly dictated both ths congtruction

and the d,ésign technigues of this region. With minor variations,

the general method of construction 1s as follows:

Excavations for the walls are about 9" to 12" and the latter are

built straight on this bed lsvel. As such, for"éingle storey cOor-
gtruction, the part of wills below ground leveln acts as foundations.

The most common use of clay is in the form of sunburnt bricks having
no regard for their shape or size, Often, they ram the same pond soil
in irregular shuttering consisting of two wooden planks (r‘*efer* rzge 20)°

(t) "Housing in Hot and Arid Tropics."”
Design March, 1962,
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The roofs are flat and they are constructed by placing wooden
Joists or ®hallies? roughly at 4 ft. centres. Thisz is followed
by o covering of planks or split battens closely spaced and twigs
or geaves afe then evenly spread wilth o final topping of mud which

tg tamped, screeded and plastered.

Por floors, the ground surjface is levelled, dressed and cdm;cacted
by wooden ?thapies?, A4 final coat oj’ msﬁ of coudung is then ap=-
plied which is supposed to rénder' the surface smooth, and acis as
o general disinfectant. The primary drawback of clay as the build-
ing material is its Instability. Everything gets eroded with the

inpact of rainfoll and It Is impossibile to keep any surface clean.

Degpite this handtca,b these dwelllngs reveal a good hnowlédge of
climatic conditions on the one hand and, on the other, an under-

émming of the performace characterisiics of local materials.

Working, as they are, in an economy of general scarcity, the re-
sources in both matericl and energy are sevsrely limilted. Yet
there 1g 1ittle margin for error in coping with natvral forces:e

heat, cold, wind and somstimes rain.
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The traditional load bsaring mud wzll relies not only on its thickness
to rosist possage of heat but also on its greater heat storage capicity.
In Northern Indla where diurnal tempeﬁzturé range ts large, this exira
heat storage éapzcity hag considerable a@uznﬁzge in late morning and
early afternoon, when the outdoor température exceeds desired comfort
level, The degree of heat that suéceeds in reaching the interior

_ through the walls is not enough to heat the inside of buildings, es-
pecially in those hours. JIn the later afternoon and early evening
hours,. the outdoor temperaturs drops, but the indoor conditions do
not improve right awy. Heat that the heavy walls have stored during
the day, is now discharged both outdoors and indoors. Ihe people
have traditionally answered this gituation by coming to terms with
nature - by using outdoorsy courtyards, roofs and other opaﬁ but
private areas for the purpose of living and sleeping during these

hours,



EXISTING
CONDITIONS

LACK OF PUBLIC
SERVICES:

INSUFFICIENT CIVIC
AMENITIES

0\
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Rural redeveloyment reguires mplking efforts in many ways. 7Ihe
probicin of housing i(n thess arecs 18 not an tndependent one but

ts inter~related with meny other jactors. These maly be enumeragted

ass

Up to now, not enough attention has been paid fto environmental
sanitation and health. There are no proper arrangements of water
supply. The wells are open and lack protection facilities. IThe
wa.,?tera generglly remaing contaminated and often results in epidemic
and endemic diséases. There 1s dbsence of even a very rudimeniary

araginage sysi‘em The water keeps soaking into the soil, which after

_sometime becomes subject to woterlogging and stagnztion. These

places become the breeding ground of mosquitoes and insecis.

It has already been pointed out that housing in r-ur@l areas lacks
community services and facilities which has been causing thé arift.
of rural popuicgtion to urban areas. Civic omenities pﬁovide a
stimulus ¢0 the developing community and are the backbone of
their progr;ess, Villages lack certain basic necessgities. IEduca-

tion factlities, where existing, are not aluwrys adequake.
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The nzin buliding roterial viz. mud as used presently (s unsiable
and cannot stand the rigours of monsoon. Hewvy raing wash it off
and maintenuonce becomes difficult. Miny of the houses have to be

rebuilt each year,

The plan of the village as a whole lacks a more systematic pritern
and it ig difficult to make any exponsion of the individuzl unit
or of the whole village, At present these villages are the rge
sult of a sfow accretion over a large nunber of ysars and lack
co~ordination, As is evident from the plan Von rage 14, the
fshamilats f or the smzller areas seem to,b__eb the fleft ove;w
sp:w@s» on the psriphery mtbher than the enclosed Pufal spaces
. which could be more intensively used. The areas between the houses
‘marked C? on pge 14-) are used by hungn beings and animals alihe
and there is always o large amount of filth lying all around. More~
over it ts almost impossible to run thse service 1ines of all the

dwellings with their existing layout.
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DESIGN
CONSIDERATIONS:
CLIMATE

COURTYARD
CONCE PT
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N
Northern Indila i3 mostly hot and arid. A substantial area is in-

Sluenced dur’ing swnmer by hot, dry air masses. The result is ex-
tremgly high day temperotures of 90 degrees to 110 degrees F, or
more In the shade., Nighis are cool, the termperature dropping to
the 607%s, though there can be times when both days and nights
stay persilstently hot accommhied very ofien by hot, dusty and
dry winds, of up to 15 to 20 mph., Exhibliing o wide dﬁwnal range,
often as much as 35 degress F this region normally has jfaoirly

low relative hunidity, It 1s classijfied as the poor rainfall
region, with rainfall between 20" and 30", Here itrrigation i3
essential for cultivation. Rice, millets and wheat are grown

in the plains, while the Shiwalik hills are covered with sparse
vegetation, During winter, howsver, which lasts jrom MNovenber

to Febr*ua,ry, the temperctures drop down very pften below fr‘e@zir;g,
and there is irregular and jfairly lo_w rainfall during this time

of the year.

In a typlcal Indlan village we find that houses cluster very closely
to protect themselves from the excessive heat. Moreover, they do

not open onto the gtreets but to an Inner court which ts not only




THE COURTYARD
IN JAPAN

a7.

e private garden but is also an extension of the liv"ing a‘r’éas of
the house, 1This concept is r'epea'téd bto Jorm comnunal areas bet-
ween the houses and these act as cool i-ng wells, The shade pro-
vj‘c‘d,c;d by walls all around or shrubs and the continuous Slow of
cool aipr brinjd,own the temperatures effectively., These court-
tards, which are an essential part of almost every house, not
only provide useful open spaces but also create a manifold in-

terest in the village-scape.

Use of the court design Is ‘not merel.y a theoreticel hypo thesis

but its advaniages are evident from so may practical ingtances.
Residential palaces of Moguls invariably enclosed a garden cooled
by water which not only delighted the gye on o hot summer day but
algo nourished the plants, These Juafury courtyairds of rulers were
neturally imiinted in the large dwsllings of inz.porta,nt court |

officitals and upper class merchants and traders.

The Japanese courtyaird has a great spiritusl and philosophlcal
basis of design. Conceived as a work of art and a piece of land-

scape design, it is intended for contemplation rather than purely



RESEARCH STUDIES
AT

COLUMBIA UNIVERSIIY -
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practical use., Snoll garden courts ware popularized in every de-

tall during the 18th and 19th centuries, in Japan.

In 1951 o group of rgsearch students at Graduste School of Architec-
bure, Columbia University, carried out a nunber of expariemnts to
study the Influence of climate on planning and architeciuial forms.
Investigations were made concerning natural air-flow from existing
z_uind,s, if any, or if not, jfrom czr-tij‘iciglly induced Goﬁvactiom

A scheme was prepared to ventilate interiors where no bireeze could

be counted on, A system of l_ibing quarters (for gcientific personnel)
in'ﬁe?ilazc@d with courts was develdped 1In Negeb, . one.of the worldls

hottest regions., "Trees are planted in alterngte rows of courts which

being shaded cutonatically have cooler air, 1IThis air at low tem-—

perature circulates jfrom the siw,ded to the sunny courts where the
rising hot alr createg lower pressure. In its passage vthe nz.ouing
cool air from me shaded courts ventilates the rooms which are
located between the sunny and the shaded courts, via perforoted

gotes and louvered wills.” (1)

(1) Architecture in Australia, December, 1963,
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NwW HOUSING
DEVELOPMENTS

SUN CONTROL
ALD
BUILDING DESIGN
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In many new houstng settlements in North Africa, Iraq, and Indtay
thig baglc concept used in individual houses, jformg the basis of
neigh'bourhood plans where open spaces emtend; Jrom the private court-—
yard to larger parks aond gardsns ‘shared by the entire community, there-

by irzd,t},cing a very satisfying social enviromment,

- Buillding design in hot dry regiong presents problemns where sun 1g

a jar rﬁom sefiov:s Jactor to deal with than brgeze, 4 hot bright
sun ouerhec:,té practically everything -~ the roof, walls, exposed
terraces and suiwéurzding ground, The surfaces either reflect 1ight
and heat into the building or they tiansmit heat directly.through
the reof and wills into the intem‘om So the problem reduceg Tt~ -
self to woys and means by which the bullding could be protected

Srom the impact of solar heat.

’.szlg No, Il shows the effect of various types of shading devices
upon tns mﬁfaneoizs solar heat gain through single thiclmess of
common window glass. Once direct sunl ight 1s excluded, the
groiu,nd, and surrounding butldings are the main sources of light
ard radiant heat. To reduce glare and heat and, ir need'be, |

surround ing. butldings and lower parts of the shky (which might‘
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be birtght and glary through dust-haze) 13 cut off by screens or

by placing window gills above eye level,

BOOF SHADING: The probiem of roof shading is certainly far more
complez, particularly if it is necessary to achieve the objective
throzzgﬁ means that.ar'e insxpensive and jfoolproof. Owing to 1ts
orientation and comparatively large area, the roof can be onz of
the main sourcestof heat gailn in a building, There are times of
the year when the sun 1s at right angles to flat r’bof in which
case the iIntensity of radiation fulling on the surface may be

nearly 350 B, T.U./ sq. ft. (hr).

The flrst objective should be to reduce the proportion of radia-
tion absorbed by the outer surjace of the roof. Here the color
of the roof finish 1s of some importance, Figures in Tble IIT

indicgte the effectiveness of white or 1ight colors.

Genemlly in high day tempergture areas, thick flat 7’00}’3 with
congiderable heat storage capacity are ideal., Miny other materials
irnay also be possible and the list in Table IV gives some tndica-
tions of the extent to a}hich heat ts transmitted through various

Jorms of congtruction under certain conditions. There are mb;ny
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examples of dwallings which achieve ideal results by topping the 'roof

slab with a thick layer of earth - an excellent insulation material..

The practise of building walls in heavy weight materials is quite
common where thick walls of high heat storage capacity provide ex-
cellent proiaction from heat of the day. Such construction cools

P when the ou

&

down slowly., JIn ithe wint aide temperature is In the

5018, this is o considerable adwnioge,

"41though tn tropical and semi-tropical regions of ihe world about
1,000 milliton people build their own /’wusaé, o very small poriion of
these fomilles live in suitable dwellings.” (1)

Thits 1s due to the fact that not enough study of the technigues ine
volved has been done. By combining the initiative and resourceful-
ness of the psople, the social advantages of group-work and the best

use of technicaol knowledge cﬁvailable, considerable improvements could

be made and new dwzllings could be built to better standards,

The simplest and the most familicr form of aided self-help is the
traditional fone jfamily approach,? best exemplified by the Eshkimo s
tgloo, the nowmadfs tent or the earth and thatch hut,

(i) Uslls publication on %Development Decade Proposals ‘f’o"r’ Action?®,
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The family gathers tis own matericls, shapzg and jits them and
builds the house to completion, Outgide shkilled labour is not

required, Money (s not used or needed,

The other most common form ts the fgroup bullding cpproach.? This
is usually associated with villages or jorm getilements. Mgilghbours
and friends help ito build ths house In rgiurn for reciprocal aid,

oney is gtill not used if Iland and locol materials are plenitiful,

but hwmn iniferrelations are added to the process.

A different st tuation may arise when traditional i ierisls becoms
depleted or they bzcomz wnsatisfactory from the point of view of
maintenonce or durability. At this atnge the individual or fomily

needs,

3

a. Financial resources to procure the materials,
b, Technical assistance to worlk with these materiols 1f 1t involves

certain changes from the traditional way of tullding consiruction,

Ty remove the exisiting shortcomings in the villages, the govarnment
of India anticipates to help the psople as for as the above iwo face

tors are concerned, but they would hove to rely on their own tlent
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and labour to moke this rebullding programne an economic possibility,

Loth for the family as well as for the nation,

STANDARDIZATION For reasons o) long=range economy and in order that the bosic unit
can be repzoted, consideration haos io be given that ithe siondurdi-
sed units could be prejfaobricated, To start wiith there must be very
1imi ted number of r’sz tttive mosg produced wnits which con provide
the degired range of dwellings. And the design of these units has |
to ovgrcoms the Iimitation that mass pr’bduction may not lead to

mono tony, The most drasitic measure to achieve siandardization in

P
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produce a number of designs of houses which
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are suitable for identical rPepiiiiion.

Also another itmporiant problem is to make the public wnders tend and
appreclate the forms of architeciure which are more junciional and
typilyied without lacking cesthetic qualities. In semi-indusiriae—

11zed buillding meithods, siondardized consiructional elemznis are

&
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tructure only which ig then plosiered or
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covered with traditiconal maitericls e.g. brick o

ki
o)

tong or precast

elements for roof.




The applicaiion of doors and stairs and windows as siandordized
congirucitonal elemsnts nuwiurally influ_@nces arcnitecture, The
use of these standard elements creates the danger of excessive
unijformity which can only be offset by gtving euén grea.ter atien~

tion to the arehitectural compnsiition,



TABIE I

REGION

LAXD
CHARACTIERISTICS

EMETRATURE BRANGE
SURREP
Temperatures

Winter
Tempsreiures

HUMIDITY
Belatlive hunidity

RATNFALL

GROUND CONDITIONS
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Hot-arid Moriharn part of India
Allupial Gangsilc plaeilns and semi-dasert area of Rajagsihan

25 degrees to 35 dagreeg F botwsen day end nights less in the Dast
and move in the West,
Eawimum temp, In shode reqches 115 deg. P, at iimas,

Averags minimun temp. daitwesn 65 to 75 dog. (nighi‘)

25 degress batwaen doy and nilght,
r
Average mawlmm temp. In shede 55 to 65 dogrees F (day)

¢)

Avorage minimun temp, 35 o 45 deg., P {nigh

P>

Relative humidity varies from 16% in May to about E0% iIn mi;'zy
season of swmner and winter,

Poor rainfall reglon, with rainjall baitwsen 209 and 407 for the
whole year, Ii 19 less than 207 in the Pojosthon arca.,

Litils vegetaiior

vory Sertile dus
to cultivation by lrrigation,

Water table high in ihe Gangetie plaing,
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AJB=IDYEMENT Sumner windg S=F to M-, usually warm or hot, Winter breeze M-l to
S‘*Eo

OTHER
CHARACIRRISTICS Duiring swmmer, high sun temperature end vopild cooling oo night noy

cauge neterials to orack and breok 1D,
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TABIE IIg Effect of shading upon ingitantancous solar hoot gain through single
thickness of common window glass.
Type of shade? Jinish , _ Perceniage of heat gain occurring through unsheded window

on 8ide expogsed to sun

Outside slatted shade, .J.Zc,ts set 15 percent
to prevent direct sun fc;z.z ing on

glassy white, crewn,

Ouiside commercial broage sheding 15 percent
sereen, constsilng of narrow meial

glatsy solar aliilinds above 40 deg,

80 hat no direct sun jells on glass;

darlt,

Outside canvas awning, sides openg 25 percent
darl or medivm color,

Ingide vengitlaon blinds, slats set 45 pesrecent

N

to provent direct sunshine popssing

&£

throughe diffvse raflectin
g

aluniniuwn,
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Dittoe white, cream ) 55 parcent
Ingide roller shutiter jully 80 percent

drawne dark

TABLE JIIT

Type ofF surjfuce Froction of solar radiction absorbad
Asphali 0,89
Bituninoug felt 0.89
Blue~grey glats 0.87
Agbostos Cement White 0.47
hite-wzshed surfacs 0.21

(Pased on data in the Amerlcan Society of Heating & Alr conditioning Engineer s Guide). -




TBILE IV

Construction

6" cone,

6" cone, with 1" cork
6" conc, with 2" corl
6" cone, with 2" cork
air-gpace and plastered
celling

17 wood

17 wood with 27 cork

40

Transmission of hea t through various jforms of construction,
Fquivalent Hea
Coefficient tempera ture . Transmt tted
of transmi ttance dijfiference B, The U/t (hr )

0.69 | 46 _ 31,7
0.21 45 9.5
0, 225 44 | 5.4
0,107 44 - | 4,7
0.54 62 33,4
0,118 62 7.3

TABLE Ve Time lag in t
Type and thiclkness of s
ROOES

1" yellow pine hor

proofing and smoot

ransmission of solar radiation through various siruciures

tructures Time lag in hours

tzonial roof and water

h black finish. 1

4% reinforced clay tiles horizonicl roof

and wzierproofing and slab finish

0o
Wi

6" concrete horizonital roof and water

proofing and slab finish ’ 5



WALLS

(Pased on data in the Notes on Sclence of bullding S.Bs 7 Commonwealith

Bund 13 i

8" concrete slab, horizonially disposed.,

Hood siding, 1" sheoithing, 29 z 47 giud,

lath and plaster 13" brick plostered.

g Siatlon, Australia),

12

Ay

zperimeniol

41’



CHAPWE IIT

RESEARCH STUDIES

IN INDI4

THEEMAL STUDY

In the low cost housing exhibition held at New Dgint, in 1954,
about 70 houses were built by architects and engineers from
different ports of Indla. These houses varied in size, room
hetlghis as well as specifications and materialsy limiiation

of céét“ was the only common factor in them. In order to arrive
at a compa,#ative cesséssnzent of the miﬂfor*m@nce efficiency of

the houses,; investiga tions were conducted by the Central Builaﬂin@
Research Institute, Roorkee (India). Investigations covered the
aspects of thevmo:l berformance, moisiure penetmtion, ventilation,

daylighting ete,

The following conclusions emerged from the therma.l study of the

buildingss

(1) Heat 'ca,p:zci ty plays an important role in regulating
the thermal per’_j’ormcf,nce of buildings, especially In
hot arid zones,
(2) Wnere artificial cooling atds are not used, 1t is the
thermzl diffusivity of the materials which is more

importont than the thermal conductivi Y.
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| (3) Iy windows are kept closed duiring sun up hours

aid open during sun down hours, there (s an Ump-
rovement tn the behzviour of hoz_ases during swwnzr,

(4-) The presence of large permanent ovpenmgs o0ffset
the adwantages of high heat capacity struciures in
ary areas. |

(5) 4s far as thermzl comfort is concerned, the roof is
the most Important comﬁneni of a building. Brick
roofs a#e the;;"mlly betier than concrete roofs of
stmilar thiclness and rrzud‘;p/:‘/zushzz is better than
the 1lime concrete jor reof insulatiam | Thin con-
crete roofs, stone slab Po‘éfs cmc?i.; bambao roofe are
not satisf’ac_tor'y, Asbestos Cement Sheet ahd COrPiu-
gated G.I. Sheet roofing alone is not satisfactory
but the addition of o fulse ceiling malkes o c;one-
giderable improvement. Caoil mg temperatures can
be prought down to gquite an extent by white wzshing

the exposed surface of the roof.




VENTILA CION

Even tn a hoi-dry region, ventilation s an imporieni faoctor. A

¥ ey s iy T T Y CFeAE R Pl B v v e e 3
CePUE LN MIRIEN To.te Of air Graigs 18 reg

necessary fpr' coqui“?;, especially in the r/wnsobn season. DBoth
of these foctors depend on the area ond location of openings'
provided in a houSe, together with {ts orientation in relation
to the mean monsoon wind direction. As a result of the study of

air movements, following suggestions were made:

(1) It is not éufj’iciem to prescribe o window
ares as ¢ ratio of floor area. e dig-
tribution aond location of windows are alsé
tmporiant and should bé gilven due considerag-—
tion. _

(2) Openings should be provided on iwo wlls which
need not be opposiie wallg.

(3) If windows are provided only on one wzll, ong wide
window or two windows at the cornersg should be pre-—

Sferred to one narrow window in the middle.

[
0,
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( é) Windows should be located so that the line
Joining thetir mid points (s almost parallel

to the mean monsoon wind direction.

~Dirsction

(5) I get a unijorm distribution ingide Tthe room
and to avoid air lochs at the corners, the Io= -
cation of windows. should be such that the di-
recition of air flow prsses nearest to the middle
of the room, |

(6) Wnile pfixing the relative dimensions of windows
of o given area, it should be borne in mind that

effective ventilation depends on toill width.



DAYLIGHT

ILLUMIEATION

DAMPNESS
BENE TRATION

In India, there Is plenty of sunshine and the problem of doy~
1ight tndeoor {JIunirotion 1s not imporient excopt for some

areas In winter. The venitilotion openings provided for healty

indoor Iiving are jfound to be adequnte jfor itllumination.

Roofs and Floors;" Hm_zses having only two or three coats of
bitunen on the roof showed some signs of dampness inside,
after continuous heavy miﬁs but tarfelt proved to be the
most effective meésur*eagainst dampness penetration, 7

Similarly floors with low plinths becgme damp very easily.

WMollse 97 Dbrick wxlls with plaster on both sides as well as

hollow block walls and covity walls behaved well,

For reasons of economy and thermzl efficiency, soil will re-
main an impor’tan.t building mzterial for houses in the rural
areas. JMNew scientific developments ind,z;cate brozder applico-
tion of stabilized soil in this ffeld. The U, N, Committee
Jor Housing, Buillding and Flanning for Asia and Far East re-
conmendé that "It is esse‘ntial Sfor the wider economic use of

soil that the principles of soil mechanics be made more widely



SO0IL BLOCKS
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known among housing personnel by setiing up suitable organizztions
Jor praciticzl as well as theoriiicsl training in the handl tng of

sotl as o bullding material”. According to the rescarch Sindings

of Rural Housing Wing of Engineering College, Chandigarh (India),

the mogt appropriate stabilizers are cemgnt, lims, bitumen or tar,
The quantity aend type of stabilizer required for a sotl depends on

1ts naiure,

The system of construcition wiith the 'use of soil stabilized bricks
can be improved by employing machines. Except for sinbilizers like
bitumen which reguire lean mix for miscibillz‘ty, the moulding of
mizture gt optimum moilsture ig done under the pressure with a

machine.,

The two most well known machines which have been evolved for making
comprcted bricks are,
a. FElson Block Mpster Michine,

b, Cinva Rgm Block Press,

Both these machines are portable type and in case of damage, they

can be readily repzired with eguipnent normzlly auvailoble in rural
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arexs. Ihus the cost of the blocks, for a family that operates

4

& to the cost of stabilization,

the machine {igelf, tg reduce
Tnese bricks are uniform, having shaip, precise dimensions ciid

smoo th surjface,

Solid wall blocks having laid up dimensions of 9" x 4"z 37,
12" x 6" x 3" and tiles having laid up aimensions of 12" x 6" x 2"

can be made with these machines.

These compressed earth blocks are Iaid in ordinary mud moriar
havi@ a tar stabilizer mixed in it. Ploster is then applied to
ihc walls to obtzin complete protection and cleanfinish, 2
terraelly and externzlly. Plastering the stabilized mud wzlls
with cement mortar does not prove good, because after some time,
the bond betwsen wzll and _plqs%er ig broken, resulting in pseling
of the p]a,s-ter’ Jrom backgr"ound,.‘ This ié due to the greater wvariag-.
tion tn the propei*iies of two mixmre's., Therefore soill moriirs
have been evolved, both for exposed surfaces and internal walls.
These are‘ mzde by adding b1 twnen, kerogene oil and paraffin wax »
in varying proportions, -to the usuzl wall cured Phhusa? (straw)

mortar of loamy sofl.



CEILING
HEIGHTS

The etabilized soil bricks can be produced throughout the year at
the gite of cohnstruction and ore therejfurc not depsndent cn he
coal supplles from long distances or carviage from Kilns located

at out of the way places.

Once the brick dries a,% the surfoce, tt cun withstand the impact
of rain and does not get rain beaten 1ike nornal sundried bricks.
Besides their use in walls, they have been tried on an exper*imgznm
tzl scale, in the flooring of open verandchs and they have given

satisfactory performaince.

It is & common conception that the comfort itn a house In hot
climates tg increased by increasing the ceiling heighits. Use of
high ceilings is based upon the feeling that large volume of air
in the ro'om will absorb the heat; that thicker loyer of air bet-'
ween the head of the occupant and the .ceiling wiil provide in-
sulation against the heat radiated from the ceiling to the man ]
headp and that the comfort in the room depends upon humidity and
as the humidity in @ close inhazbited room tncreases due to re-
spiration and perspiration, the comfort decreases corregpondingly

with the decrease in volume of air awgilable In the closed room.
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There g 1ittle sclentific basis for all these bel tefs. Exparinents

cgnducted have indicated that the increase in hunidity cavsed by

resplration and ezxapomi‘ion of the imwnates within 1inits does not

subsglantially céntr‘ibute to thermsl discomfort, Myreover, o layer

of aii*'of 3" or 4" below the ceiling provides the ngcessary in-

sulation agoinst furither heat transmission Jrom the ceillilng to the

occupant by'conduction and o spaee of 3 fi, to 4 fit. 13 sufficlent

to reduce the discomfort due to radiant heat Jrom the ceil ing°

The three main recsons to be specifiled when Silzing the celling

hatghis iIn dwallings are?

@ there shall be edequate head room in all rooms.

bs the proporifons of all rooms shall be such that they will not
cause mental cz’,.'zfscomj’or’t to the ocoupant,

c. celling helght selected shall not prejudice physicel indoor

comfort,

When ceiling height 1s considered in terms of head room; filitings
of artificlial 1ighting and ceiling juns are Iikely to be the 1imit—

ing factors.



o,

From o purely scientific asgessment of rescarch so jor carried

out by the Esorkse Ingii 2, s

a cetling helight in excass of 10
Jt. dogs not by i{tself maierially contribute to thermul comfort,
This allows for a minimum hanging height of 18 inches, thus

leaving a clear head room of 8 ft. 6 in.



CHAPIER IV

DESCRIPTION AND ANALYSIS For the purpose of éesigning a prototype village, a site of about

OF THE PROFOSED ;

SOLUTION 60 acres has been taken near Ludhlana, a town quite centrally lo-

| cated in Punjab, It i.s; Intended to connect the village with

Ludhié;m as wall as wlth other neilghbouring bvilla.ges, In the
tnitial siage, this village shall consist of about 500 houses.
As the Incrsase in population in villages ts only due to "mtu,ml
growth (about 2% anmunl at present), a toinl Juture expansion of
20% has been taken into consideration Jor a period of ten years,
(although it z‘shoped that this mucﬁ expansion may not toke place
.even up ¥ 20 years, Wiih the Increase in Ilteraeoy and ‘effective
birth control methods, the rate of growth in vopula tion is 1ilable -
to joll down c&ppreciably or oy even bacome siatic j’;Oi" many ysars

to come ) o

The form of the village has been the resul t of the demands of
Sunctions, soci@l a3 well as climatic, It has been the desire
to improve the santitation and mental and physical health of the
people and not to dismpt the potiern of 1ife present in the

village,

527
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HOUSE PLANS: A plot of &2 ft by 88 ft is alloc:ted to every

Jumily. Main objective in the design of houses hzs b

=3

IS
T

on that,
amrt from satisfyingl the working needs 'kof an overage jamily,

- the layout shoulid be such that it cdn be iﬁcreo;séd in size when-
ever the néeols of tize SJamily increase or _the Ffinoncial resources
of the individual pernit. IThere are some .fixed Jactors jfor the
minimumn hou,se,’ which in the present case has been asswred to 5@

a three-room dwelling and alse includes o wish room, cattle shed

ahd the courtyzrd, -

»

The courtyard remsins the main centre of activity with the prin-
ctpl rooms of the house (multi-purpose room, kitchen and vemndah)
on tts one side and cattle shed, store and wash room on the other,

The reasons for. the location ¢f different rooms are enungraited

below:

CATTLE SHED; First, for the purpose of sanitary requirements, the
cattle shed has to be kept at a distance of about 30 feet from the
habitable rooms.

Secbndly, since cattle is. the only main possession of the villager,

he hos alwiys kept 1t next to his own room or gt least under his




direct supervision so that nobody can sgteal 1t cwiy.

It would be entirely wrong to break this old itraditicn and to try
to keep the cattle in semrate quarters. This basic junction creates
a form for the whole unit (the house). There are two possible al-

ternatives?

a. The habitable rcoms forming the core with the
cottle shed on the circumference of a circle

having a radius of 30 ft. (refer drawings below.)

b. In this case, cattle shed is at the centre and

the habiizble rooms are on the periphery.



In the newxt step, the most obvious form for o gronp o J fwuses
Gl e in dicoram Wiy s v T2 F o oherf o
Sioer, ¢ U quagrals G, g catdle shede

guriround, The service court cm_ca thus not Iie on the pereinct ojv"‘
common aress betwsen the houvses. At g later stage we Shazi see
that the dictates of the climate and economy in cong truction and
gervice change this circuler form into a linear raittern ae shoun

in diagram D, .

1. house o ;! N N
2. courtypard i

3. cattle shed E!
. Sservice area

N
o

7

dlagram
D-

diagram
Cm
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WASH ROOMS; At present, no sanitury convenicnces of any kind exist ’
in mogt o}’ thé villages. Aé Jirst step Towards impr'oz;ing the .Z'ot o'f
these people, 1t is onticipated that every house will have o wash
room and algo the supply of cleon drinking witer will be assured to

every family.
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Service lilnes of jour houses are combined together and common
cesspools are made in the serplce lane, Each cesspool is at o
dlstance of 40 ft from.the habliable rooms., Assuming an avsrage
congumption of 40 gallonsg of water per he@d, the cesspool has
been &esigned tb contain at least three doys? waste from the fbur
houses, Thus each cesspool i3 8 ft by 8 ft by 6 st (deep)‘from‘
inside and can hold 2400 gallons (584 cu. ft) of waste vater, Sevage
sludge from the cesspools shall be pumped out, taken to the 3lud§e
drying lagoons and eventually to jformland for manurial purposes,
The cesspools hove basn preferrad to geptic ionks primorily be-
cause of the nesd jJor supply of fertilizer and wasté vater for
conirolled Irrigation,
A platform for uzshing clothes {s provided outside in the court-
Y
ardi.
MULTI-PURFOSE RM, KITCHEN & VERANDAH: 7heée parts of the house
are very intimately connected to each other and they opsn on the
courtyard which, in foct, ts'the mein working area., The house-
wife Is busy most of the time, elther in the Kitchen or in the
vergndah, cooking jood, churning milk and looking after the

children,



At the same time she looks after milch cati‘ie in the co'ur'tyar‘d.
During a greater part of the year, children would spend most -
oJ ?’;‘hsii;' time in the céurtyar‘d, {7 not outéide in the strest;
the fa;mily would eat food tn the open and someitimes cook also in

the courtyard, iIn o makeshift oven (simtlar to bcwbeczie).

Maltil-purpose room 13 used during the inclement weathery also this

is the main storehouse as wzll as the Jamily room,

MENTS ROOM: This part of the house overlooks the main gtreat and
is used for enterinining the male guests. An appreciable amount
of privacy ts maintalned beiwcen this part of the house agnd the

remaining part occupled by women and children,

EXPANSION: ‘The structural as well as the planning module {s 16 ft,
by 16‘»]’75, This grid allows for a versatile use of the rooms vilz,
working, sleeping, storage, playlng of small children, entertaining

etc, (refer page 574). At the same time i1t permits an economical

congtiruction jfor the roof,

Expangion of the house can b2 done in sinilar bays thvolving the
sane method of congtructlon and formuork Jor making roofs. Two

more rooms can be added on the main floor and two rooms can be
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These diagrams Indicate
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congtructed on the second Jfloor, thus allowing for a minitmun thirce

room house to be

of €O
binations ore possible e.g. no jurther construction n: : be done on
the first floor but only a staircase miy be bullt to utilize roof
area for sleeping during swmnmer or only oné room may be bullt up-

stairs.,

This expansion and flexibility in plan allows to suit the various
needs of different people while working basically on jusi one grid.

The latter factor allows for ezse in congtruction and economy.

SEUC’TURE: 4s pointed out earlier, ;;ss long as economy is the main
conitrolling faoctor, then no other building material is cheaper than
the present material in use viz., mud., The important change is Tis
stabilization so that it can withsmnd the rigours of monsoon., Sun-
baked bricks would be made as detailed out on page 47. They are

vsed for making walls, flooring and mvem,ents in the éourtyzrd,

Since 1t was mandatory to use bricks for roofs also as the cost
of using steel and concreie would be prohibitive, o i"oofing system

has been worked out involving the use of brich only.

T
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The main I1initation of brick i1s that 1¢ 18 o compregssive mais

vides tha tension., The only two possibilities are to use domgs or

barrel wvaulits., This further necessiiztes the use of o buttress to

| thrus 14 thm,u>'s

L e e ——— A ——

barrel wault  (plan)

barrel vzult  (section)

counter thg outer thrust in the end wzllg. In case of a domeg, not
only ‘the construction is more difficult but it reguires a support
in all the directions. It is imposgible to bulld only one segment
of the dome which could support its own self. Whole of the dome
hags to be built in the same opsration which reguires a large amount

of formuwork,
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In case of barrel vaults the construction is more simplified. A part of
the a,rcﬁ can bz bu.ilt which will support itself and the same formwork can
be moved furiher to build the next section of the vaulit, Tb meetl the re-
quir'emeﬁts of higher stresses, burnt bricks are used for r’oofing» and sup-

porting butiresses.

~ For the upper floors, since the size of the butiress increases too much
and it is difificult to mahe addition ito the buttress to take outer thrust
of the roof of second floor, instead 121" dia m.s. rods are used to act

as braces. No difficulty arises in the case of vertical loads.

CLIMUTE: In the hot arid region of Indz’c%, In order to have maximun
protection from sun, the best orientation is to have window openings
Jacing North gnd South. Only the end walls should face East or West
as the angle of sun is low in these directions and 1t 1s difficult to
j»r*o tect any large suﬁfaces, Jrom the effect of golar radiaztions. Un
| dovbtedly, this foctor imposes o restriction of orienting the‘ sireets
in only one direction agnd ihczt is liable to result in a ceritain amount
of monotony. In g projeci'i;-of this ngture where éost ts the main factor
ond no artificicl cooling aids can be counted upon, the comfort of the
inabitants has been given the primary consideration, For that, two

Jactors have been token inilo accounts
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a. Attempt 1s made to minimizge the effect of heat dL;e to
direct e:cposu,re'of sunls raoys on the walls and roofs.
Al} the rows of houses are in the Egst-West direction,
Plontatlion is done in front of all othér‘ end walls facing
East or lest and this would help to bring down the Inten-—
stty of heat.
For maximun reflection éf heat, all ioof surfaces are
peinted white,

b, To protect the swzllings from the hot winds 1n sumner
and sand storms (which are in the direction of SE to
NW), an artificial berm has been planned on the SE
stde of the village. This, together with heavy"plantaa
tion on that side would-check the flow of hot winds.,
Secondly, in order to Ainduce local currents, the prin-—
ciple stated on page 30 has been applied to the plan of
the village as a whole, Alternate paved and grean en-—
closures would help to keep the interiors cool.

SURELTS AND OFTN SPACES: As in the extsting village, next to court-

wrds, importance {s gilven to the 1ife rattern in the gtreets.
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treet varies in depth and character and thus

N o

providces pie ouidoair enclosur

pe of
vehicular traffic (bicycle, bullock carts e?’:ce), it is in the
street where Iife exists in all its focetsp the neighbours neet,

the children play, the shoe-maler mends the shoes, the peddlar
slells his goods from door to door.

These streets terminate on one sics with the psrt bhery road which
gives access to emér-gency véhicles 1ike @rfab_ailcmce and fire bi‘igideu
On the othsr side, a large open space acits as a teollector ® of
psople from the stree is, This area is meant for the usce of comnmunity
as a wvhole, With the help of planiation it is divided into emaller
enclosures and 'z‘:hér’e is enough shade provided by the trees, for the
afiernoon siesty of old people who, at present, are alwaiys seen tom
gether in village Clshamilats? (common aﬁeczs)° This green enclvosea’,
space, protected from the hot winds and sand storms, can be used by
people of all ages alikep it is another place to bring the people
clos.e to each other, so naturally, This spzce is continued through~
ov,t\ the breadth of the village cz‘nd te the main link to the temple,

schocl, Iake and also the village centre,



Ite buildings
211 as the governmment, greater ié cage of the loticr as far as
Jinances are cencernéd, Due to their intensiue'vse“they hove to

be more permaznent in character and built to superior gpecifications,

A1l the construction shall be o,f kiln~burnt bricks. Since the roof
ép:»:ﬁs are largs therefore Peinforczédmbﬁiclz roof construction is
preferred to the barrel vault. In case of latter another objece
tion is the production of echo which 18 a diéturbingvfazc‘éor in
public areas, mrtzicz;lcai°1;; in the school and temple., The cost

Jor correcting this noise defect may be much more then the extra

cost tnwelved in the consiruction of fiet slab raofs.
4 brief description of different public builldings is given belowe

VILLAGE CENTRE: This -isA the main activity area of men where business
ts conducted, the Ipanchayat! (village elder*s) meetings are held,
complaints are filed with the local edministrotor or datly news

are reod in the library or just a walk in the cleister is enjfoyed

or i{ts own sake. Bus terminus is also located here. as w2ll as
s



Both these functions reguire on imnedicte coningetion wiith the main
roae connecting the village to the other nelghbouring villages or
ths neareet urban centres, So, tn e wiy, villege cenire acts as

o transiiion betuwsen the main rocd and the residenticl area.

Dispensary or the local health unit will have a vistiiing doctor
end e family planning advigser, - Emgrgency cases will be given the
orel iminary tregiment here before they are iransferred to any big

hospital,

Reading room is provided to encourage people Yo Mhecp in touch with

o

he latest news and also develop an intersst tn other Itterature pere

wining to agriculiure ete,

The local administrator keeps an account of all the land holdings
and he acis as the mayin represenictive of the government in thé
village., Apart from this Ppatwari? there s a council of the
village clders which looks into the minop disputes betwsen different
perties an’ {8 also responsible Jor the general clesonliness of the

villege and welfare of people,
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Begides chops, a large covsred o

his wovld help to preserve the ex

Jrutt and vegelable market which is held once a day tn the village
!

tehowls’  (square).,

A generously planted area adjoing the village square on the North

side, It is hoped that this Poutside? will act ¢s a pleasant

counterpart of Finside? i,e., the village square. Zﬁis would

aglso help to change the micro-climate to guite an extent. Future

expension of the village centre will also tuke place on the Nort

side,

IEMPLE:  Temple domina tes the twillagescape®, It is maintzined
as the physical and spirituz] centre of the village. Awzy from
the traffic of the mzin road it is Tsnugged "int a thickly planted
grove of jioweriﬁg trees, The excavated earth from the loke is
used to raise the temple about six feet above the road level, An
approach by ramp ts provided from the West side., Also it is Iin-
Ked with e large open area on MNorth side which would be used Jor

religious gatherings and functions.
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4 Jeuniain (s provided at the

wash theii

o fuce, D
. After the prayers, euvgryone goes around the alitar and gets out
through the exit doors provided at the for end on both sides of

Ha%

the hall. One walks back through the verandah to the enirance

areg.,

SC’HOOL; In the initial siznge, the school is expecled fo ZSe built
up to junior level i1.e. up to 6th class. Children studying in the
sentor classes would either atiend hz‘gh schools in the nearby towns
‘or go to schools ﬁuilt at appropricte places, for five or seven

villeges.

Tais school is also expecied Yo grow up to Exitriculation stage,

therefore enough space is left for its future expongion.

4 large playgrouvnd ts planned by the sz‘dev of the school which
shall be used by the children and also by the communtiiy for their

games or wegelend wrestling maiches.

VILLAGE WORKSHOFS: Ag already stated, some oill presses or grinde-

tng mills exist in every villoge, etither worked by elecitricity or




driven by bullock conirivances. It is. infericd to iniroduce few

EA v #1 2 m por
JOL OpEnRtnGs

can bhe oo

ing the part of year when there Ts no work on thg flelds.

These worhshops are planned acre:s the village centre and they
have an immedicte service access from the main road. Apart from
the flour grinding and rice husking m@]ls a greater prt of the
area shall be used for packing fruit or other produce from the
Sfields., The village ironsmith ond carpenter shell also work

here as they rcquire o lorge outdoor work ares.

Depsnding upon the indigenous raw maiterials, appropricte muini-
Jocturing plants shall be uilt on a small scale., It is hopsd
that this would provide soms balance to present rurel economy

which is purely agrarian.
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