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1. Introduction

2

Shelter fanks_amongst fhe.threékbasic needé'
of a human being. Although arshitectshave

: . ’ . o :
‘tried to improve the living Conditions in

bu1ldlngs &né houses for the last fau "o

centvrles, few attempts uere mnde to lmprove

’"the cnndltlans of smaller hou es or huts or

': that of 1netant shelters or resque shelters

' fa% they are som&tlmee Cﬂlled The instant

fshelters are needed for canstpuction workers
: S ' o

=y

'77{§u¢h,a§;mpfking for building big dams,
félephohé‘and higb_fenéimn lineé,‘building
.‘wofkers}‘For military purposes where they
‘»u p§n,sefv@ as sémi~permshént poéts ($nstead
fféf ;ﬁeﬁﬁéuai‘tents) or for refugees fleeing

,fffdﬁ Flood'havoc or‘eatthquake etc.

3 ~ ' Th9 attemmt, therefore, is to des 1qn a
f shPlter uhlch C“n ‘be used for 2 period of

more?than one year, which can be erected

’~very 9351ly ulth better living CDﬂultanSR A
- \
' (@.g. 1mpraveﬂ ventllatlon) than the usual

.huts, dfﬂxl fgn a system for building a

* ﬂ:b9tter she ter; complex.
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% NEedstr'&esign’

,fhe need for ihétént shelter arises from
tuo'diff@rén£ facts : -

, e . :
The fi:st baing'that théiéonsﬁraéti?n,
workers have fp‘build tgeir oun‘sﬁeﬁtér'
evéfytime they movevtc'afneu sité ahdndig-
mantle the old one whlch caus@s ‘some loss
of matarlal also. ﬁt the same tlme they arek
neither‘hygenic or comfortable. ’
The:shelters usually bgilt are of semi- o
- permanent nature ﬁraé matefiél point of{
riﬁieu..So,they abe,nmf‘dismamtleﬁ and form
‘huge slum Caloniés in anvérEaawhiCh was
previously an open grddnd’causiwggsuisahce
to thé'surrcundingla:eauand,pagple.;fhey

':alsm deprive the city‘of snmé very<product~;

ive (_quable) buvlness or commerC1al area

f(araund‘hlgh rise structure) Thls wlll

fhmt beﬁsu~1f the ingtant structure sz

1dgand dlsmantled by the contractor

"“;;A'néither,‘i'martant wneed Yo i 'the :
refugees 0? varlcus klnds uha have lost

theirfh/ 5 e.g. persons dlsplaced due to

'~;flaods, e1rthquak86,‘st0rms, For @olrvruel

Qreasans (aangladesh refugeeS) etc"
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4. Information. -

401 Hﬁtmentyéﬁéllers - ‘ .
ﬁost”9F the‘huté?_dqégaants,areigmmigrantg,

to thefciﬁias,frdm'the Qillége efeas,‘or.are
villagers>liVing‘in the Willages;- ' _“1
The;QVerage‘family éize éf a hutment«dueller 

. isﬁﬁi@§§

Both mala and female hutment dwellers uork

.

elther as ca@ual lahaur ar as housemnlds.

They are econamlcally backuand hence they

4prefer to use a temgorarlly bullt hut on a

_canstructlan site as a permanent shelter.
;4;;275 ]Haﬁs

ge£ flcodéd during tha monSQOns; The

ed ulth plastlc Fllms. There-'

“1n a’ cerner. The saace



The starmge is usUally 1n the form oF

)trunks, shelveaas

f:Thelﬁcstiusual shaﬁé'of é?hutVis

o S

ta b 1e Se. ;‘”:,‘ .

>

rectangular or a . square shape. The others

e

are c1rcular, semlclrcular, polyganal aﬁd

vtrlangular.

Cost?*\f Huts.

Wooden Peét_* Bamboo mattlng

Uooden ﬁasts + Bambao matthg hut

‘”Mud Hut

'ms x 300 Cms x 2&9 Cms

'Zdﬂ Cms.x 240 Cms. X 210 Cms

300 Cms. x 210 Cns.=

‘SGLCmS. X ngfﬁms§

°

Hut-

t&O Cms. xR 2&0 Cms X 240 Fms.= 118 %.

158 .

70/~ to

80 Fs.

9

= 150 B,




4.3

Inqumaticn‘gbout refﬁgees and shplters

provided to

Refiugees belong to the following categories:

A)
B)
c)
D)

E)‘

Eéftﬁquéke,uictims‘  : : 4

Floon victims

G

Cyclones/storm victims

‘Political victims

upeogla_éisplaqed during slum

deugL@@mehtfbfhgrammes.

jinstéhf‘shEiters\prdVided to the refugees

lﬁéfeib?fthe following types :

igngular tent type with canvass

';ATbe refugees' camns because oF DDO?

sanltatlcn, ventllatlon and poor llght-




te

i * i e _i,\’ - : - X
. The needs of the refugees are similar - .

13

. . ,& = P : Sl
to those oFche u$ual hutmentﬁduellers,

# . J -
- VThe need of dhelter Far the refugees
is the most urgent because the suﬁden » =
detarloratlon of thelr liv1ng cpnditloﬁg‘ - -
‘ lf not made good - qu1c%iy can. ﬁ e ;‘; 

disastrous efﬁectxbecaUQe of_the,natural4
acaiaﬁitiés'they”have‘tﬂ Pace,
Tempcrar§ éhé1%érs uéed by military
persmnnel are mostly tants made of canvass.
'?g ﬁ few other types m? seml-nermanent sheltara
are madg_?rpm'corrggatedvlronvsheets, uh;dh‘
;E:eifhér.usugl but ﬁypeicr bairel vault

e in sectieh.

k\ o v

on move or For tralnlng
g;fghe,semi-permanent/temporary‘

so serVB o conmand pmsts and



-vSynbgéigﬁi Information

>

The,etcnomicvcondifioﬁ of an Indian worker
forces him to live in substandard shelter
‘ w1th paor llgh%ing, poor ventllatlo;:'wlth
’llttle prntectxon &galnst‘raln .and sforms.
{Not only that there 1ovnot ‘enough space
*',v_'ilnslde tcx s:.t and s,,leep but evgn the out-

¢1de SpaGe offers little because of a bad
or 1aqk qf enVironmehtal design.lThis is
partly due to wofkers',disinterestwané
:pértiy becausé'oanegligeﬁca on part of

- Contractor and the Qove:nment.

In Case of reFUQees whlch many times number
in mllllons (because of earthguakes, storms
_etc.) ‘the problem.is"even,gxséter, Their

suddsn’e%pogztlon to thekhafsh climate

lergs~them defenceless agalnst a hﬁibaato

nforeseen enemy.

d>agaihét§§uch heaVY odés man\ﬁaS

‘dvstoneaand?llmevucrks,tO suit

’1hggdg és'they afise; BQt
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B %NALY&IS

5. 1, Essgntlals GF a hut
’1. R hearﬁh or fire~place~For cocking;

g 2 place For sterage af firewood or,

*

woodflour. e ‘. ; -

VS;V'Arplaca for kééaing 1-9: 2 t;unks;

@

4. 8 ﬁ Cat or . sufflClently elevated

platfcrm ar a olace uhlch daes not

gat;wat - tcrbelused fo¥~sleeﬁ£ng.
. siéefuélig agairaéf_uhich_ggéld‘
, Astahq-agaihsﬁégihd ahd réin;
.“ffé; ‘A iiﬁevfe; drxihg clathes.
 §~b;aca;f§r~éssﬁiﬁg g'caaﬁsinero

far;watéf; '




;cmncmlc candltlon of

) |

,uorker 1s neuer sound he is uéually nat'

a 9651tlan to buy neu huts. If a blg Spac

15 providedo?ar hlm fmr comfort he gets

tempﬁad to keep subtenants in the Space

- allatted.vslnce the llvlng condltlons mf\

. c@nstrunt'0n worker dlrectly Ffect hls

thFflcleﬂCY lt ls aﬁulsable o creata

V;acllity ulll tempt him to

!

misuse 1t;
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A, Form active structure systems E .

/
4a. Cable or temt systems

#b. Areh systems

Ac. Poeumatic systen

J0!
000 .

€66 GO0
006 000 808

P- Yector active structure systems

Ba. Verticle flat truss systems

3 ;_a\u-ved truss system

,
:

OO0 00 ¢0e

000 ©00

000 090

. Orid & slab system
R

ce active lﬁgyﬂm‘ systems
s i

i
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instant Shelter.

(a) Form Active structure syStems

structure sys

CDﬂdltlonlf

-

kThere are three

' 3tfuctural Analysis : L

StfuctureisystemS‘which €an be used fgr

°

9
T~°r

tems in sxngle stress .

basic typeg of form

Aactlve,structurevsysteme,
i(a). Cable or tent systems.
S (b) Azeh systems.

{c) Pneumatlc systhq.

‘"sVAN?A RES:

smantle.

(a): Cable or tent systems.
Tent system is an intsruoven cable

It,alw@ysutakes,the fgrm or

a Funlcular Curve,

The members in 1t

are aludys in t8n81on.

tr;ctures are easy to erect and

There is an equal stress

:éll. paq/beight ratio
> 13 very g'@d.

»



Disadvantages: T

it is ﬁery unccmfdrtable in windy regio?'
"as:it ﬁan s?ay_ig high velocity winds.
k Sbil bmnditionswaffect the pSint,oF
sqpport1drasticaily. : : : :
Xt,is,nth%uiﬁable Fér long life

0l

structures (unless sDecial care is taken)

There is uastage of space due to cCurving

- and taperlng space at the tOp and at the

-sides.
(b) ‘%Péh system.

The ideal form of an arch is the inverted

N

funicular tension cable for similar loading.

Advantages.

'Equal'stress,distribution in all the
dirEQtiqns under ideal cOnditicns,
‘GcmpargtiVBly longer spans with lighter
terials are passible; |

Aqsually‘very cheap.



(c) Pneumatic ,éYstem i= Rip éuppor’c?é’ o
styucﬁure”system; ' : -

Advantages ,

9

')

: o | 9
Very cheap for short periods.
Easy-to erect and dismantle,
The structures are very light inwt, o
Equal.Stressvdiétribution is thers in
_ allhthe,directi0ns.
;iﬁDiSadVahbagés -

It is not very stable agaln st ulnd.

1t is:rendereﬁ unsuitable for rough use
due to pgssibility‘of;the‘skih getting
puncturéd There is necesslty of cantlnu~

~ ously pumplng its alr inside due to “the

cantlnumus 1035 of alr inside.

): Sﬁructures aCtng malnly through

'mp391tlon cf cummres ion and tenslon

:embefs = Vector active struoture systems.

ythree basic types of this




kbiéadVanfégﬂs

‘thaﬁ'the flat ﬁruss system.

 diFficult to erect anﬁ dxsmantle.

15
(a) Members sp annlng truss in horlzontal :
or vErticélpdlrectlan.ln Dna'planert - Flat
trus s?stem; o -  ff -
Advantages ; _V - ’
‘Horizontal faof surface - u86b1?~398;8 s
above and belou the roof is there. e

Light in weight.
It is very stable in the plane of the truss

and can be of permanent nature, -

Disadvantages

The space betueen the top and bottom of truss

gets wasted. The truss is not very easy to

di Smantle .

(b) Ccurved trusé»system\f'aeodesic dome etc.

&dbahtages

1t has the advantages of both the flat truss

and arch systems.

'"ixt.isfve:y stable.

It;i%{mﬁféﬂéifficub&“€b:fabricate and dismanéle

_Alfhgugﬁfthg %ystem is uery stable and is

kSﬁiféEle;ﬁﬁr 1arge soan structuré it is uery

-
N
,‘"* -
T .
LD C L - .
s e, T - 3 2 ® 2
.

LL - Lg a\AhiJ}y!”k




(c) Bulk activaystructurefsystem.; .
is not very portable and i's unsuitable
as ihstént structufesr system:

- Surface active structure systems

’

‘Thereka?eifduﬁ basic typgs of this Systﬂm.‘
(éj,xfﬁe prismatic and éyrémidicalffglded 
,plataysystem.

Adygntaggs‘;

Eésy tO;fabricatg éhd méndfactﬂre.
aestheﬁicélly‘apgééiing.

Disadvantégas"

‘Some loss'nF gsablaiggaca;is_tﬁere._,b
' fhé§Q“is.qasﬁége uf»aaterial;;}L

(b}t Siﬁ§i§ pu:vedShéil:éyétém;
7'xg§f??ﬁ§9?eé,ébeligh%Er[and'S£iffe§.#han.»

Y;f%ldea plate system and are aesthetically
 fg%udjlé5king; . ’ |

 Disadvantages:

~ They are difficult to fabricate and less

,f_égrtgﬁié,thanithé flat,truS;éystehs

The namej'ijtsslmimpiies that the system -



'(c) thational shéil *syétem.~g i “‘ f;‘ :
Advsﬁtagas;m : :
There is even stress distribution on

all the sldes. The structures ar; ‘easy to
'fabrlcate and are of simple shape. Lf
Pomcvantages = .
The_étructgres'may ﬁévdifficu1t to dismantle.
(d) | vAnti—C-;asticv;\she;l systems - |
gdvantages4{

The structures are sta ble and 1nterest1ng
looklngc ‘
Qisadva~nta§es

Stlff surface structures are very dlfflcult

to fabrlcate and. dlemantla.

(E) Ve:ticél st;@#ﬁﬁrg sysiems, :
. Not uaeful 'f,c:r aﬂ»_ gmai’l shelter
- ‘ "




AnalygigN;l»Vehtiiatian systems 
Tuo‘baﬁic;systems :v" ‘
‘1j Artificial
vz)'v&aturali, ‘ r‘:' : i ! : 5
1)' Artlflclalyyentllatlon system is
1too costly to be in reach of a hutment
dgellar.
‘2XT_Natur;i_véntila£§§n system
Tﬁe éﬁphaéis of natufal cir¢ulation
syéfem is on keeping the sﬁecial of airflow
';as hlgh as p0331ble and on maklng |

‘maxmmum amount oF air-change in the

<nclasure and the surraundlng.

 Fnr thls purpase any enclosure ehould be
d9519nad wlth opening placed in such a
“ ;_ e way that they will oubstruct the minimum
| yfamouﬁt of air flow. The best position

- obviously for such opening is opposite

to each other, The main air flow also also °
‘cregteéueddiés which are 1/4 to 1/8

gtrgng inﬁtha‘region surrounding then
résqltingyin an overall ;ooling. /

.

Another 1mportant thxng is the top vent1- ‘
lation. This permits the hot exhaled

gases (rich in Co, = szp.c. lawer)n.;. ;



= Y b

e

\‘and gases frgm CODkiﬂQ places éxcape

From thartop whlle sucking coal air

»

‘thruugh,the openlngs balou.-

)’This is the best natural ventllatlng
 fsys£em avallable For any type oF .

' st:uctUre. ' J°‘ ) e
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5‘5 ; -“ e | . ,‘ ; >"V " .
Analysis S 5l J ’7  s
Glare préventioh shading déﬁicéé‘aqd'

systemss - :
gt .

There are four basic systems for preventing

»

&

~hea-t'rays’and‘glaré entering inside a
ét:ﬁcture.‘ ’ '
1.» Véf%;ca1 louﬁre'system

g géri;@Atéi quvﬁe-syStem

  3;v Canopies‘ }
4, Boxed,uindouskSYQtem

1o Vertical 10uvre systemt

4 ;‘Needs vertlcal straps which shade'ligbt;
'Houever, if they are not flaxible, N

certain posxtxon they let some glare

penetrate 1n31de. _The uhole set is a
'llttle bit compllcated and costly one.

‘7f,,Nnt_suit8b19 for instant shelter.

}f 2; Hofizontal louvre syétemf

'Hnri,‘z’o‘ﬁt,a'l straps shading light. The
_capacity of this'SYStem'véries according
to the iatitude of the sun (angle it is
,maklng to the har120ntal plane) and is’
mare satlsfactory than the vertlcal 1auvre
'systgm for Indian ccn@itionse;But this
Sysﬁéé also is complicéted and cgstly.'_.

"= Not suitable for instant‘sheltér. . et




21.
B CaﬁOQiesé : s
'Cannﬁies are horizontal sun shading °
devices which,élso can act aé}uindcw

®

shutters. They can be very *simple, easy

to oﬁéra-te and cheap. S;.:ui“table for .

%

instant shelter.
4, Boxed windows:
Windows are surrounded on two or more
sides. However, it is rigid in nature
and hence is unsuitable for instant

structure.




. .
_ . 22 v
Analysls ' " f L
nghtlng systems - &
2) Kelificial o . -
Artififial lightings® . s
. a) With electric pover - usually
;hdt Su§p1ied to huts =~ instant shéiters.
'vjﬁutfmofgrpésiiy available and most
often Hsed.
o The art1F101al llghtlng because of 1ts
/‘A;,’cnst vi%é used xnnly at m.ght tlme.,
Naturai llghtlng - preferred llghtlng
¢ ..system for the huts.
. ;””ﬁﬂpen Uindou
'fb)  uindou§”qovered with plastic or
’ glass panes. .
fjhgfbﬁghigindouvsystem,of the above two
is‘the(béét as it provides both the
;llghtlng and ventllatlon.4The plastic
g.panes a;e ‘used in the roof sgmetlmes too
'qet addltional dight uhere open window
: '”f;anngt,be_used. But this is-néeded only
ﬁ?Fnr B very big enclosures of the size GF
‘ 12t 5 16';anci above. ; o %
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ﬁnai&sis,of materials and their :

Feasipility_cf using them to construct

an instant sh91tér:

1.  Plastics

2

»

Sheets f

‘sheets can be joined together -

’55 

vgry“quickly to make a permanent

inStant‘shelter.,Sheets can also

_be used uith flexible joints to
form fqldéble instant structures.

Films

Films can be used,tpgéther with

. rigid frame or supports or as -

lvPﬁEUM$tiG-$ﬁ¥U§tQ?83 tD construct

~ a temporary/instant shelter.

‘Advantages of plastics :

-

.

~ Disadvantages :

Light in weight
Easy fabrication .

Good finish with various colours

.

“Cbmparatively weak

Not very stable against ultra-
violet rays

-

Affected by a very little heat/

temp.rise

Eomhehts: Suitable for a tempdrary
instant shelter. -




. qQuite stiff

24

Pt

Galvanlsed iron sheets (Tin sheets) =i

- corrugated Together ulth suggorﬁ- -

ing members they may be used in

construction of an instant shelter.

Advaht&ges . s .

* Very resxstant against bendlﬁg
in one dlrectlon

* ,Strong

Disadvanfages :

* Cet-yery hot ,

: Fab:ication.nbt Very easy

o Tﬁe?tafe costly

. Bulky ;
‘Camﬁant‘é;ﬁat very sultable fgr

1nstant shelter. o : 2

Asbestos cement corrugated sheets.
Wi th supports may be used and are

currently used for making hut.

Advantage ¢

,@isadvaﬁiéges :

/;  Fabnicétion not easy
r' ¢ rNoﬁ'Very strbng against shodés
v F1;' Sl oo  ;~ .

Comment ¢ ﬁotvsﬁitabié for iﬁstént

shelters. = . : = 3‘ -



L -

‘,

& Treated aluminium sheets. e

wlth supperts or su1table Joints may

may be uged for magking 1nstant shelters.‘

. {

Advantages %

. _shiny white surface, o ik
agalnst carr031on

Disadvantages @

. Very costly

. Gets hot vemy'quickly

. Ccmaarat1Vely ueak

o Cannot stand shucks vell (ulthout
bending ) “

. Fabrication not very easy
Comment : Unsuitable for instant

shelten.

5, Canvass

Together u1th supmorts can be used fir

instant shelter.

Advantages @
. Stl‘eng

.i Flexible - can take quite some
tension ‘ :

. Does not get hot very easily
Disadvantages @

. Costly : « .

TCGmﬁent s IF cost ls not a problem,"

it is an excellent materlal For mak- 

.

'1ng an 1nstant shelter. .




&

. 26.
- 0. :
. ¥
Tarpaulin - same as canvass .except

that it is not very good in appearance

‘but is excellent in its water resistan

@

Comment : Excellent’material for

covering instant shelter. .

]

Bamboas

Advantages :
e Not very costly

. Indigenous material, so can be .
made available even at rural sites

« Not very heéyy

Disadvantages ¢
« It cracks under impact or when it

comes alternately and freguently
in contact with water and dry air.

. Bulky
. Making joints is very difficult
Comment ¢ Very good for an instant

shelter, if it has to be cheap and if

it is indigenously available.

Cane .
Advahtages H
+ HNot costly

. Indigenous mat =~ can be made
available at rural sites

. Not very heavy



« Joinery simple

.27

Disadvantages :

‘. Very ‘thin and therefome,’ not very -

strong

»

» Stiffness very little
- Making joints is difficult

Comment : Suitable for very small instant

shelter.
Timber planks or boards

’Advantagés :

- Indigenous materials

« Joinery very simple

Disadvantages

+ Net very proff again5£ dampness

. Bulky
. Costly
_» Heavy

Comment : Not véry suitabie for instant

’shelter'uhich has to be dismantled and
_erected.

:Plywuod/Hardboards
'Advanfagesbz
e LIght in uéight_

“7.% Bood Finish



~ Disadvantages :

+ Cracks in contact with water

: fot Uéry strong z

P

Comment : Suitable ?or\frame‘typev .
temporary instant shelters for dry

regions only.

11. Aluminium sections

Advantages ¢

« Light weight
;  Good looks

« Strong k

« Resistant against rusting

'l

Disadvantages :

e Near its ultimate loading capacity
it bends very quickly losing its
steenght ‘ v

Comne nt: Excellent material for
pértabla instant structures.

12. Steel sections

~ Advantages :
“f;¢vvery strong

u'fwelding easy

o Disadvantages
: ;» QUst easily

» Heavier as compared to aluminium




13.

14,

29
Comment ¢ Very suitable for an instant

shelter particular’uhere the members are

taking heavy loads.

O

Cotton fabrics/Jute fabrics

Advahfages :
. Very cheap

« Light in weight
. Flexible

Bisédvantages :

« Not very strong

. Not very proff against water

Commeént ¢ Suitable for instanf structupé

if‘made;uateréroof and where cheapness is
the’criteria.' -
Polyurethene foam (domes systém)
Adyéntages :

,i EéSy_fo construct

« light imueight -

‘&isadvantagesb:

« Not fireproff and uaterprnaf .

. High mould ~Cﬂstsv

Commeht': Excellent as inétant‘structures

‘ uhiéh éfe not to be dismantled.
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16.

. ‘ .
Impregnated paper ’ . ‘ i
AdVadtages i s . .

. Light cot ‘ e

. ‘Cheap

« Joining easy

Qisadvantagés ;'

. Qot‘goaﬁ for rough'ﬁse

. Joining material is costly
Cémment ) SQitabla_fér temporary use

portable instant structures.
Rubber sheets - films

kAdVahtageé’: s
. Extremsly flexible

+ light in weight
‘;v AirvinFlated~structures”Very easy to

construct

&iéadvantagea :

. Not very cheap

’strﬁgtd:éf(fbf*for,rOUQh Usé)o"

. Not fire-proff .
. Attacked by moist air

Cc@ment': Suitablé as pneumatic instant

\
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17. Leather

Adyantages ¢
. Strong el Ry

. Quite resistant to water

5

Disadvantages @ : .

. .Very costly

Comment : Cost rules out any instant

Structure in Indian condition of this

material.

18. Treated grass (held togBtherkby

bamboos and wires).

AdVantages‘: ; .

+ 1Indigenous material

. Very light in weight
i \ery cheap

BisédVantages s

, 4. Does not last very long

Comment ¢ Suitable material for a rur

type'cheap instant shelter.




32

5.3 80st Analysis w C L
.  Cost of ballies (timber posts) =~ -
‘ = 12 BefBalls ~ v . -

~ 2 Bs./Running F;. - 4% dia

ot

- Cost of bamboos
- 2.5 ps,/Running ft.-
for 3" dia bamboo = 12! long

. Cost of aluminium

- 2.5 B./ Running Ft.

far 19 Sa.sectiop
,siﬁCe aluminium ié thevcostliest of the
?'fébbﬁe three, it is better to use ballies
or timber posts and‘bambbos for the ’
instantvshelfer,system“uhen they are
indegenously available. |
Houever, the bulkiness and,héavy uéight
"cf‘bambao§ and_ballies make them costlier
for portable or re-erectable structures
fqg;uhich“aluminium dr steel should be
preferred, ‘

+ Cost of galvanised iron sheet
size B' x §'-3" - 60 .

fj?v   cost of covering 360 Sg.Ft. area - 830 R.
yiw cost of  10Y x 3'=3" ashestos'~ 75 R
. Cost af covering.SEG_Sq,Ft. Fs, 830

. Cost of B'x3' ashestos - 64 Fs.
- cost of covering 360 sqg.ft. - 960 Rs.
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+ Cost of timber planks = 70 R /Eft.
Cost of covering 360 Sq.ft. with 1/2%
thick planks - around 1000 FRs.

Sy

» Cost ‘of canvass 1.5 fs., to 2 B./ ftz
{ 15 B to .
{20 By A Nz 9 :

)

Cost of covering 360 Sq.ft. = 720 B to
. 540 Fse

. Cost of Jute cloth 1.8 R./ 10 Ft.2
‘cost of covering 360 Sq.ft. - 65 f.

Therefore, it.-.ié, _advisabl,e» to use jute

‘ cloth made waterproof with tar or some
vﬁatb‘ermedium. However, if the material
reffivalkis possible upto 95 p.c. to 100 p.
and,if the material is indegenously
available it can be used for a shelter.
For better quality, very flexible type

' instant'shélters, however, canvass remains

~ the main choice.
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5.9 Space Form Analysis

Circular space form iy

A) With an opening. )

°

1. All the space opening out towards

the opering.

2, The feeling of privacy is lost to

a still further extent as the form

of the space cannot hide the occupant

from the view through the apening.'
B) Space to surface relationship.

. -

. - .
1. Compara-tively a very small surface

enclosing a big and effectively

*usable space,

2. The space/surface has the maximum
value in a hemisperical dome, a
little lesser in a cylindrical and

still lesser in a conical space,

C) Best suited for concentric arrangement
oF»FurnitUre, segmental arrangement

.is also not bad. Rectangular or cubical

arrangement (and?objects) is amongst the

worst possible in the circular space/form.

Comment : Not very useful for usual type of
furniture and~otherkacC9380ries used in

L@

crude shslters.




E . % e

'FOr shelter,

\ 9

Polyhedral/Polygonal space form.

A) With an opening

1. A great deal of space®opening out

towards the opening.,

2. Some feeling of enclosure is lest,
The greater the angle hetueen tup sides
of polygon the lecsser is the feeling

of‘privacy.
Space - surface relationship,

Te - K emell eurface effectively
enclosiﬁg a Comparatively big space

(though not as big as the circulap

. Space).

)

2. Space/surface - dome shape = maxm.

value.

_Best sui ted, for arrangement in

Cohcentric poiygbns of the same

.
number of sides.

Comments

Not very usefulJFor the usual type of
furmiture, boxes ahd other cheap type

of accessories. Hence not very suitable
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Rectangular/cubical space form o

A)

C)

With an opening.

1. Some space openiﬁg out towards
the opening but a great deal-of

space forming packets retain the

Feeliﬁg of privacy.

2, The 98° angle between walls
obscure the vision of the person
facing the corner thus creating a

feeling of intimate spacé.
Space - Surface relationship

1. Space/surface valve less than

the polygonal space.

Best suited for arrangement in

rectangular or sqguare pattern.

Cement ¢ Best suited for the rectangular

i.e. Usual type of furniture, boxes

and»bther easy to make type of

accessories very suitable for shelter.



B
Triangular space form

n) With or without opening

1. Space upto some'extent radiating

9

from the centre of triabgle.

9

2. A good enclosure, hovever, the
feeling of a homogeneous space is
lesser because of forming of huge

space pockets at the corners.

3. 1In the space pockets at the
corners the feeling of enclosure

reaches its maximum extent,

4, Opening affects only a small
portion of space but 1@ pockets
 there is sometimes a feeling of

overburdening enclosed space.

5% _EFFectinly uséble space very

lesse

B) Space/surface relationship
1. Space enclosed/surface valve less

than the rectangular space forme.

°

C) Best suited for arrzngement in

triangular manner.

Comment : Not very useful for the, usual
type of furniture and accessories. However,
cheap type of specially made triangular

furniture may be useful.
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]

Space Analysis - Ergondmical Rnalysis =
: : D

A) Diamensions of door

1. Heigh; of an average man 5'-6"
e e :

+ Clearance .. - gn

 Height of door.. = 6'-g"

2. Shoulder uidtﬁ of an :

- average man. - .. i = 1161
+ 6* clearance‘on both

the SidBS ® e L ® @ = ‘1 '_G"

‘width of the door =

L4

~+ o dimensions of door
6!_0" X 2 '_6"

B) Diamensions of window and its position.

1. Hight of the louer edge.

= slightly more than half the

height of an average man (for
keeping balahce) |

= 1/2 % S’QS" + 2'-8" 4+ a feu

inches

= Maxm. clear view (vision)
height for a normal child of

fhe earliest outdoor playing

= 3! about,

age

2. minimum height of the topmost
edge = Clear unobstruc ted horizontal

‘f . . ; vision for a normal man = 5'=5" |
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3. Minimum width of’a window _‘* 
= shoulder width of an average man

+ 6" on both the sides

= g8 4 1100 =92'-6"
9

« o Minm.dimension of a windou
are . =.2'~" 3 2'-6" the louent

edge starting at a height of abput 3'.

- C) torking platform height
2"-'6" tO 3'.

DY Minimum height of the roof
6' for 95 percentile + 6" air»cushibn
to minimise the effect of radiant heaéﬂ
= 6'=6" = for most af the actively
usable floor area.

E) AHighest veach of = woman - 67-64

o

e « 6'-6" maximum height for things
for every day usek(Height of clothes~-
: -  ‘ ﬁliﬁe)
F) Total ground floor space required'
+ F(a) day time
Bt day time more circulation space i$

needed than at night time,

1. Day time cooking space

41 x 3t = 12' Sg., one person
(cooking woman) occupying the

f e cooking space.
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2. Remaining 3 occupants of the huts
+ 2 guests.
SpaCe per person (sittin% spacé . e
= 3'bk 21 =6 Sq,Ft(inclusiWe of non=-

L3

usable space surrounding him)

. + space needed for seating =
6 x 5 = 30 Sq.Ft. v :
3. Storage space - 6' x 3' = 18 Sg.Ft,

4, Plué 50 p.c. of the above circulation space.

e

. . total space need at day time =

12430418 o
g =90 Sq.Fh,

12 + 30 + 18 +
. F(b) total ground space needed at
night time.
1) Night time cooking space
(after use) - The person occupying
it at day time is not there at night
e bime & 3 x 27 w 6 8q.FF,
- ~ 2) sleeping space (on ground) |

= 11-6" x 6% x 4 = 36 Sqg.ft,

3) Storage space

=fix 3 = 18 5g, Ft. :

4) Qlus . p.C. circulation space
#“ ,'£hereFore, total night,time space
6+36+18

v TE T
80 Sq.Ft. therefore, total area reqd.

‘requiréd =& 4 38 + 18

®

for shelter is 90 sg. ft.
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5.11 Marketing Analysis

The military equipment like tents
etc. is manufactured by special
industrial establishments governed'by

the ministry of defence.

3

Presently no instant shelter is
being manufactured for housing the workers
or the very poor people. The contréctdr
is not worried about the living |
conditions in the unrkgps guarters as
long aé the shelters-can be cheaply made.
There is a great deal.of”mastage due to
the removal of material from a huf which
 is usually built as a semi-permanent
shelter.

Therefore it is necessary for the
contractors, workers and the gove;nment
to make'co—ordinated efForts_toidesign
and manufacture a shelter Uhibh ié cheap,

- comfortable and feusable.
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o

5.12 Synopsis =- Analysis Lo

There is @ need of shelter which can be
Slcily Bmendedsnichiy dismantled uith-
out loss of material and easily re-erected
thereby Saving'unnecessary affart, ;or
:such t;De of chéap shelters, cheap put
strong materials like bamboos or more
~permanent materials like aluminium and
steal together with a strong and water-
proof cloth or similar cheap membrané
 «,sbouId be used. The optimum type of é
struct;re for such light and portable
structure for rough use is thé flat roof
truss system struéhre. The optimum
space form is a square or cubical'space
form and the optimum effective épace is
90 Ft.zzfér ground area and effective
thiaum height is 6' to 6-1/2'.Houever,
such type ﬁf reform in the living
condition of workers by providing better
~ shelters must be backed by the Government.
”theruise, the shelter which not only
will help the workers but will also,prove
- very hu&ﬁ economical and useful to the
'ccntractdrs~uillshave trouble in sétting‘

its foot.
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Hypothesis

To design a. shelter and aﬁshelter system,

which is

1.

2,
3.

4.

9.

a por?able

a foldable - or is easy to dismantle

is easy tp re-erect

hgs a floor area equivalent to‘QD ag.Pt.

has a door opening of dimensions

61" x 2-1/2' minimum.

has a minimum window openings
dimensiong of 6'=6" x 2!'-6" uith

bottom edge starting at a heighg'of 31,

has minimum two window openings placed

opposite to each other (facing each

"~ other) with glare preventing canopies.

ﬁas a storage space around 18 sg.ft.

has a top ventilation system.

:J,10.' has a waterproff cloth or membrane

)

 over it, or only such system prevent-

ing water from dripping inside.

,\:the_sysfem should make use of indigenous

'materials available.
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Final solution

‘The final solution to the problem has
been achieved in two different ways.

1) A preduct design of the whole sheltet

9

2) A system design with specially

" designed joints to be used with any

kfsuitable indigenous material avail-

able for the system.

1Y product desigﬁi(of the whole‘shelﬁef)
For telephone;liné layers, high tension | 3
line laYers,vwater supply sYstam workers, |
'”military‘usés, refugees (asvrefugeas'
‘4: ingtant sﬁeltérs) and for building .’
;construction‘uorkerébmBBIQVQr the
,éontractor wants to use it.
'Mate?ials useJJFor_the aﬁove-are
f eidmiﬁiUm én&'sieel together uwith water-
- proof cldﬁh and P.V.C., polythene or

: :‘nylah wires.

t 3T53 product is a quickly erectable

_“i instant‘shelter which is foldable, ;
.b,*lightuinvweight and portable (which for
‘f,‘:éfugees méy@be dropped by pa:achuté

over the needed area).
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2) System design

Mostly for construction workers a§

ample building materialsh}ike bamboos
and ballies are available at constructioﬁ
sistes and the contractor may be reldct-
G0t bo BUY & whole shelter. e dhie
case tﬁe joints and the system design
can be used together with the indige=-
nously available materials to make a
shelter which can be dismantled again
and using the same joints for a neu
structure can be erected at some
different site.

The joint material used for the system
design is plastics, rubber and mild

ateel.

The uhbie éystem, Homauer, unless backed
by the‘Gabernﬁent>cann§t7become a success,
‘By adopting the system'he can achieve

an improvement both in the living condi-

‘tions of workers, refugees and that of

" “the surrounding area which will not be

‘féCedKuith the problem of slums. The
same can be used to solve low - cost

:hausing problem.



2. Side walls
AY They are made of waterproof cloth

attached ta vertical and horizon-'

tal members. :

B) The side walls are 6! high x‘1é*’
long each enclasing a square
space inside. Square space was
chosen because of the following @
a) Even lenghts of members needed

~ making it easy for production.

b) Space enclosed/surface envelop-

G

ing ratio is higher in square
space form than in rectangular

one.

C) Vertical posts are kept in
pogsition with the help of horizon-

tal spacers.

3, Windous

A) Window frame shutter uses horizon-
tal spacers as one of its members.
and connects them.

'B) Windows' openings - 2 Nos., are

betwueen the horizontal spacers -

top and bottom.

C) Window shutter is alsoc covered

with waterproff cloth.
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4. ;Door
A) Door is 6' x 3' and is accommod=
ated in betueen tuo,vertical
posts and tuo 3pacers. k
B) The door has waterproof clotﬁdf
hung to the top spacer with  the
help of rings thch slide with
the help of a sliding vertical
aluminium pipe makingvthe whole

thing a sliding - folding door.
5. Storage space

Storage spaces are there at the
corners of the she;ter formed by
spanning distance hétyeen fme vertical
posts with the help of aluminium or
ba@boos which also act as stiffners

,and‘ccveringfthe,éame’uith_ﬁloth.
6. Sleeping

4 hammock bed made out of polythene
net and interwoven wire and hung at

¥ the ends to the vertical posts would
serve the purpose of bed.
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7. Ventilation, lighting and'co&kiﬁg
AY Ventilation problem has been 7
solved~by_brqviding 2 windous and
one door and aided by top venti-
lation. : P

'B) Lighting problem is also solyed

by the windows anddoor.

» C)Ebtooking problem has been solved
upto é certain extent. One of
the stofage spaces has é tin
covering. The corner space below
alsoc has a tin ér ashestos cover-
ing on which one can cook. During
rainy season the food can be

cooked on the storage platform

above. The problem of smoke and

%f_r ' - ~ hot gases accumulation has been
T ’ e - solved by top ventilation.

8. The Covering material - Quter Skin.

The covering material is P;U.C..
. Sheet sanduiched in between tuo
layer of strong dute'éloth.
"fhe outef skin of thekshelter can be

folded together with the shelter

-iﬁsalf or bbtb of them can be'

spparated and folded separétaly.
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. ‘ ' 9.3
SPACE FORM DESIGN.

A rectangular space preferred because of -
: ; 0
1. Good sense of enclosure and privacy,

2. Higher space enveloped/surface ratio
than the triangular or irregular space

9o

forms.

3. QOur roads usually intersect at right
angles and the building sites are
also are rectangular in shape. Around
them a strip is left on all sidEs’ih
which a rectangular module fits in

the best manner.

5 . 4. A rectangular module is easier to
L]

divide and repeat.

5. Almost all the furniture we use in

rectangular in shape and so are most
e s s 0 Uof the ‘boxes ete, ‘So they Co uel i@

a square or rectangular grid.

6. All the building material we get is
in rectangular or square shapes and
sizes (boards in particular). To

avoid the wastage of material, the

best way is to repeat it in the rect-

angular module.
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7.4

Structural design

1) The roof design is based on the flat
trugs system, because thisdsystem employs
simple joints with little need of sthi—
stication using a simple principle of
the triangle of forces.
2) The outward thrust of the members
supporting the roof and forming the
.'pyramid is prevented by the central swivel
joint where members obstruet one another
beyond a certain angle with the vertical
plane. This is aiding by tie-tension cable 
G which not only prevents the outuard thrust

but can also be used as clothes-line.

3) The pentograph mechanism used with

equal arms of the parrellelogram thus
formed ensures that the member s in the top
or secondary roof remain parallel

in all position to the main roof members
thus providing a constant gap for venti-

lating air.

»

4y The roof supporting members are of

lenghts 5' and 4' and they can be folded
tbgether around a hinge goint: For making
a straight vertical roof supporting

member the stiffeners are to be fixed

together with the strong members.
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The stiffners are just hook type and
members. Both the parts of the suﬁpdre
ting system uhen folded make a bundle

of 51 + 1! (stianérs} long.

5) When bamboos are to be ®¥ used (indi-
genoudly available mats) they need ént

be cut and joined but used as 9' sifgle
pieces attached at the ends with 4 other
,pieceé of bamboos to form a pentograph
méﬁhanism; ‘

6) The vertical posts are held in
position with the help of the spaCers
which themselves are foldable. The

‘ spacers! joints when properly operated
are rigid. : : ey
7y The spacers in tuwo opposite positions
are connected by the window frame swivel
joint.

8) The window frame can be folded

" together with the spacCers. The door
frame is a sliding folding type curtain

shutter.

9) The storage spaces have been formed
Wwith the help of members spanning hat—
vesn tueo intermediate supports. The cross
members stiffen the corners énd give

rigidity to the shelter.
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Material economics

For aluminium

: 1
Hut stze 8-172 x 89-1/2'
Height of hut vertical suppérts 6' + 6"

Aluminium sections are available in

12! lgngths.

A) Four corner posts = 6!' each

% 61 % 4= 20 T4 92 full ivoes

B)  Eight/six intermediate posté - 6! each
SENE . BT a4 pienes oy |
6 ®B =10 =3 pieces
L) Horizontal spacers

- 3 ,
a) Bottom spacers A - 4 Nos.® 4-1/2
gach

f
2 ¥ 3 wsed For one window shutter

| 9
= 35 hoporizontal + 3 VertiCal‘member.

b) Bottom spacers B - 6 Nos: - 3! each
+ 4 Nos. storage system supports
£
- 4-1/2 each
]
Therefore, 2(3'+4-1/2 +41/2)
= 2(12') = 2 full pieces

' ‘ -
p X 4 =12 = one full piece

: t
(c) Top Spacers C - 6 Nos, - 4-1/2 each

1 s £
3(4-1/2 x 2 =9 )= 3x3! left
e et 8"y o3 23
=3 X 3' used for 3 members of

the secondary or top roof.
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d) Top spacers D - 3 Nos. - 3 each
] | ;
3x 3 =9 - one 3 member left
1 1 ' ‘
12 =9 "= 3
|
- 3 member usee for the°®secondary

or top roof's fourth member.

: 1
D) One doof frame member - 6 long
t
+ top 3 long window shutter member’s
| t f
=6 +2(3) =12 =one full piece,
E) Main roof members - 4 Nos.
1 1
5 + 4 Nose. = 4 “
. 1 1 1
4ix{ 5 +4) =4x(9)
N B
- Roof members stiffening members
1
- 4 Nos. - 1 each
t 1 1
M3 LY etk 2 iders .
t
- four 2 members used as axiliary
. supports to storage system.
: f 1"
F)Y 16 members - 1, = 10, long,(to be

6 members x 1 =10 = 11
cut for the whole assignment and

not for a separate hut )
!
= 1 wastage per 6 members or 1
1
1 to be used in joints at the door’

e.g. sliding tube at the bottom etc.
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For bamboos and ballies -

No exact calculation can be made for
these since bambopos are available for
lengths'From 6' to 12'..Houever,

far a semirigid type of structure full
10' long bamboos can be used cut from a

1 :
20 long piece as Spacers. Similar 10

pieces can be used for roofis (4 x 10‘
A0 = 20X 20" pieces) as shoun in the
system.

The cbvering cloth - It is made of
tyo layers of Jute cloth sandwiching

between them one layer of P.V.C. clothe
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