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ANTRODUCTION

In India, the populstion is increasing rapdily, which demands
urgent solution to the pousing problems of urban citien,
specially in big cities like Calcutta, Bombay, Pelhi, Madras,
Bangalore, Ahmedsbad, Hyderabad and Kenpur etce.

Dalhi had population of 2,08 lacn in 1901 and had grown
to a city of 36,29,812 in 1971 according the Census of
Incdta. The population trend in Delhi from 1911 to 1971 is
decade~wise indicated ip the Plate and refar tadble in
Appendix l-A. The population profrtion as eétimamd as per
work studies volume I Delhi Master Plan is a2 underte

FUTURE URBAN POPULATION OF DELMY

Yearx Projected population in lacs
1961 23.4
1971 33.1
1981 49.8

SOURCE: Works Studies Vol. I, Peihi

Sri Shri Manohar, Architect snd Planner, Town and Countey
Planning, New Daelhi had summarised the situation in the
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POPULATION INCREASE IN DELHI.
) . 1911-1971 :
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J.S. Garg.
[ ] .
M.Arch. Dissertation.
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Article °‘HOUSING IN METROPOLXTAN URBAN CENTRE® that

Zimtley pooition i cxisting in public poster housing.
tue to the *prcr@mlva‘ urbanigation of Lelhi, it has resgulted

irto expansion of central offfices and ministries. A large*
mumber of Govi, eurpiayeea increase during past. decadeny in
1021 ¢ wes only 7,895 which increased upte 1,857,200 in 1971
. asper eenm of éavn., enmployees, Ministry of Labour and |
Employmernt records. It is shown in Plate decade~wise increase
' and percentage increase in eath Gacade, Hat shortade is
occuring heyend- conﬁml. In Govt, housing at Centre, States
and Iabc;l levels] 3t was proposed to build 63,000 units (Type
Design Houses) by 1971, while the total units actually
ganstmmd till 1971, were estimated only 23,065. The
unito constructed by varicuas publie ggencics are given
in Table No.1(fi} and residential) areas are shown in Plate,

s i " Sl

*The present shortage %s $llustrated $n Chepter II under the
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INCREASE IN CENTRAL GOVT EMPLOYEES

1921-198l
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1.1

Porhaps the most formidable problem, which the Public Sector
faces in India is acute ahortage of housing (quantithive)s
the other problem is qualitative. 7Tb solve the problem

of shortage is a impossible task for the Covt, with har
raesocurces in a short period. mé author wighes to define
only qualitative aspects of housing.

In Indis, Public agencies coustruct and maintain a large
number of quar_.'turs kown as Type Design Houses, Thare are
various types of guarters from Type I to Type v classified
as per recomvended plinth areas. In detall it is defined
in Chapter IIX, Previous records of the Public Sector show
that the construction of houges take much time than Private
Sector housing. In Public housing vhether_ in Central or
State Govt, there are three separate operationsy each house
or building is designed by the Architect, the layout of

the eoiany is prepared by the Town Planner, design of

- structure and execution through Enginsers by contract system
(procedure is defined in Chapter IX). In the private sector
all the work is done in coordination except the production
through contractors or the individuals themsslves by
employing labour. The quality of the private sector houaing
ia considerad batter than public housing is alsd a matter
requiring aasesawent,

Apart from this, type 'dcaig:n houges represcnt many physical
and economic proklems, The physical problems are as



fmetinnany the hhuse is not efficient; for example housee
wife has to live in house throughout the day and husband
has to go for duty regularly. So house wife Baa to

perform many activities during day timey she is engaged

in eome sort of house works i.e. cleaning, cooking and
looking after the children. For all these activities she
always prefer easy access and and easy spsce for movement.
During holidays and night time the family come together and
separates for diffevent activiiies ﬁ.‘a@‘ furmsal and fafacasl
mesls and entercaining friondas ate. They alao want %o relax
sand resc. All | thease activitics heva impack on the space
requirements, standaXds ic. All thoess aspacts ave relatued
with each other., The cccupant faals that hils house iz mot
properiy ae:igﬁeﬁ aftar dssply considering the fonoid é::a‘i
demand, So this is a matter of m*méxy tor atficient douigning.

A criterion of good design house is that it must provide
inhabitants a proper environment for healthy growth,

both from spiritual and physical points of views.

To provide inhabitants é proper environment for healthy
growth is influenced by ssveral factors f.e. efficient design
of sufficient size to mect the daily requirementa of the
households/familien, These spaces are fixed in the public
sector on the basis of their income range, perhaps without
considaring their social needs, Secondly, the rooma sizes
are not 'bgmd on the some Emd&—uaﬁmz demands, Sometinme the
designer provide them two rooms and gometime three rooms et.



It is £act that more rooms are good keeping privacy in view,
but on the other hand it creates a problem of furniture

layout and instead of providing healthy enviromment it

Decomes untidy. For healthful housing good lighting and wenti-
lation is desired and for thermal comfort orientation of
houses mim proper attention. Al thess problems are
related with physical requirenonts of human beinge.

‘Man is & social animal', he ia alwnys influenced by the

éx!:ernal envirorment. Therafore, he always needs open

spaces around the house for sitting :nd for socinl gathering

atC, = may he parks aad play groundn ate. Master Plan also

made m;e racommendationy f.e. front and mear conrtyards

for sitting, sleeping in auwmor and dryina clothas etc.

In the multigtoroyad !musiﬁg these smanities ars provided

in the shape of balcony, terrace etc. PBut 3till all theose

problems are not solved o0 the cktent, Therefore, it is |

aloo a mattor ‘af- comsern. Anothorprodblem ie of densities,

Ir ic said that mm' dense areas ¢reats preblem of ovarcrowding.

XL 18 ajsd boelieved thgt "hiigh Geneities” are inherently
evil and that of "low danaitien” are fnherently jood.

The people, who live in certain areas or colonies wanted to
live safoly and alvays prefer éassr approach to the matket.‘
schools and offices etc. Sometime it is felt that dus to
heavy vehicular tratfic is 1inking tahe&t»houms and causes
‘accidents or these faci lities =re quita avway from their
residences. 50 theso type of problams also exist in housing
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areas, is a mattear of examination £or solving future problems,

whan vagious acencles construct any colony or area, it has got
SO .‘lr:ipact on the urhban form. Since public authorities

10 Dalhi hnd also developed many areas in the form of type
deaign, these hava some impact on the city, vhich is a
mattor of ammlysts for the town plammers to find out its
visagl affevt on the ity in tha. ﬁaasaa_oﬁ urban fomm.
Hemeing cost is increasing day by day dus to rise in prices
of masterials atc. So it has become difficult for the
ergsnieations to control the cost of the ‘huildinésa Taking
congnizance of this, attempts are made to reduce the cost
by ﬁ.‘aing design techniques and materials which could solve
the problem and dbring down the cost,

cueinl aspirstions plos play o | decipive part in formulation
0% basic remirenent for n prreicular type Aaslan housing,
bt @0 a vary Rargr oxtent it is dcterminad hv the economic
akatus nf the family. To cohsarve this Aocio-acononic
problemn survey was oonducfad hy MaBa®y and pablished a report

Bome bried mwmgults ars given at the and of this chapter.
1.2. o

Fouging prodblaas srg mamarous 1;% type donign hovsing as
1¥entified tn brivs, which occupsy o plece of importence
in the present potsup of the mﬁma orgarisetionn,. Keeping
this dn view ang te fulfil ohjcarive, the atudy ia orientad
Lo é@ﬁt&@any shalyee the aa@m‘mart!me@ sapeats, by the
author, which, 44 givety dss mtﬁgiﬁamtim, wight: he useful
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for the concerned organisationste

¢ to examine the shortcomings and role of the following
public sectors.
1. Central Public Works Department, New Dolhi.
13, Naw Delhi Runicipal Committee, New Delhi.
131 .Delhi Development Authority, Delhi
to £ind demand, supply and reasons of delay in implementing
daciaions ‘a‘nd construction programming. Rirther to
suggest changes and Wmvmnt in the set-up accordingly,

e« to analyse type das:lgu housing of the above umeu., to
suggest suitable improvements in accommodation £or
healthy livinge.

e to eompm different standards adﬁ'zmed by various public
agencies to f£ind its feasidbility.

e to provide gsufficient living space within and around
ﬁm house to meet tha demands of the families and
to suggest adequate open spaces for private and communal
enjoyment, outdoor living, recreation, etc.

. - to provide sdequate vehicular and pedestrian access.

« to provide visually pleasant housing with respect to
open spaces and utbhan form to meet the physical
regquirements of the inhabitants for haalthy environment,

e To suggest cost reduction techniqms in aaalgn:l.ng and
materials for economical type design.

e to provide m&tab}& and usaful data in compiled form
for the use of future planning and designing.

The scope of typa design housing problems is too wide. There



are shout seven types of houses in public sectors, i.e.
type I to VX or in some Cases noresy cach having didfesxent
space weemodaum and allotted on thebasis of different
scale cf pay. Dut the study is limited Lo type 1i quarters
of public agencies undar case studies, due to similar space
requircmonts and pay rangs and averuge hougehold sises etc,
The criteria for gselectlon §ﬁ case giudics is defined in
Chapter IST undarths Moad, Evaluation of Cuge Studias,

The various information have bese :'n collected perscnally from
the dopartnents ani may vary. The anthronstrice dnts is dbused
on diraeta&yAC.Baﬁ.Es dimenaions published in Jowrnalg cf |
‘Indisn Institute of Architects and Socio-cconomic results

of K,5,0, Burvey Reporta.

This information based on the .secimmnemia survey was
conducted by N.BO, by intervicewing the residents of
selected type II, III and XV flats in New Delhi. Since the
author is more concerned with type IX quaréera of public
Sectors, some mom uﬁphsais- is qiveti to 1T in relation to
othete

1.2.1. State of Oziafin,

The employees vccupying these falts belong Lo different
Statea ¢f Indta. But I of them came fiom neighbouring
States of U.D,, Punfab, Haryant and Hirmgchal Pradesh.

ded o2+ Boxiod of Stay

Theaverage atay of at allottee in Daihi and in Covernment
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guarters worked out to 199 months, B84 moathc gnd 21 menths
respectively (f.ee Ii, 311 and IV

1.4,3. Aga composition:.
58% of the allottees of type XI are in the age group of
3645, but 5% of sllotteesn of type IIX and nearly 7T7% of

the allottees of tvpe IV are worked out to the age of 4655
years. Overall average is 43 years.

144, Houashodad Sizes

The aversanys househnld sise was wirhed out 8.1, Tha household
size 434 not wary mich €rom ono Lype Lo othery 1/3rd of
househnll membore was below 18 years of age and 1/5th in
the age of 15.24 agnd 42 4in the ago group of 25.%5% yearns,
The sllottess of typa IX flats are younger in age in
comparison to others,

1.8 5. Incopn Pastarns

- A perticular type of guartors is allotted to the employess
on the basis of their pays. Income of B6%X of occupants
of type IX f£lats was workad out Rs,500 or less and 93% of
type IIX flats were between Rs.400-700 and nearly 4/Sth of

the occupants of Type IV £lata had nonthly income of
RE ,600=1000.

62.1% of allottees ware kaeping cyales, 12.1% ascooters
and 25,8% wvare having no commyance of thair oun in type XI
occupants,
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1« .7 Socking. snd Pinings

It depends upon the income level and tastea of the occupants
to use thoss fuels which ars non-smoking and want some
energy for cooking. 37.4% use gas 31X kerosen oil, 31.6X
uge soft coke. ‘

Rearly 30X of allottees waps sleaping inside he rooms 4n
summer in four-storgyed Lalis, bhecavage tha hLoalrony ie fne
sufficiant th stcovmodite all meshars of tha houschold. In
doudla stomyed, whers the ssploysss have choice to éxaap

in laws and terrace, 1% of allottecs ware esiimted sleeping
ingide the rooms ﬁua to change of the 1iving habitz of the
pooploe

14°.9. Occupsnte Demand

1. There 15 a demaord for bigger or additcional balcony from
zllottess itrecpective of their houscheld size.

2e Bigger kitehan sven at the coat of mmtﬂ.on in some
areas, mostly Lha passayz apace has deen suggested .
Allatigas of Type IV multistoreyed huildings preferred
biggor kitchen by reducing the ﬂiqlm;} opace near the |
xicchens

3. A vambor of gliottees were prepared to pay more than Rs,20

per wenth 4€ they werce provided with extrs space,

4. & wash basin in every type of f£lat appoars to be a ‘must®,

Se 6% of aﬁe&ta&a 'm satistfied wigh *ha arrangament of



6.

e

of sun lightduring winter and were happy w;t:h the
protection provided against heat. No serious complaint
aras iad_e about day light,

Problams of waste disposal and cleanliness oZ cowmnon
spaCes Cauling sone concarn in four storeyed buildings.
Sene othor immmam sigTestione relate tore

ae Readfustinent atd dfstribution of cpaces in Tyno IX
fpur storersd bulldings and kitchen should not open
Alrachly in Yiving roome . |

De Provision of sapatais anizancs for waeper is
danxizsd by srowviding a varandah on tho backside,
which eould help in gatting sun in wintex.

&. Provision of more shelves/racks in rooms and

‘hath mnoms etce



ROLE OF PUBLIC SECTOR

Public housing implies to the dwelling that are owned by the
Central, State and local governmental agencies or a public
body. v:’tn comnon usage, the distinetion between public ané
private housing hasbeen defined in terma of dwellings, whose
eapﬁ:,al. cost is financed by a Government agency or by a
public body. ':here are éarious agencias as defined in
Chapter I, eonstxdet type design houses in Delhi. The
démipé,;ton of few agencies under atudy is as follows:.

The Central Public Works Department §s the agency of Central
 Government voperating throughout the country for éonstruetion_
.maintenance and repairs of all works and buildings financeé'
- from civil works dudget, including renting and purchase of
buildings.

The Engineer-in~Chief, who is the head of the Department acts,
also as"é technical adviser to the Govermnment of India, On
the administrative side, he is assisted by the Director of
a&ntnisiration and Deputy Directors. Besides this, Chief
Architect, Town Planner and Director of Horticulture assist

The role of public sector has alrfeady been defined in
Chapter I, i.e. Intfoduction Table No,1 (if).
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him and chief engineers in their respective zones by
Senior Architects and their staff as defined in organisation .
Plate.,

2.1, 1 Funct;ongg

Apart from other works, this department also undertakes
construction of type design houses for the employeces of
Central Government i.e. various Ministries and their subordinat
organisations. When houseg are completed in every respect,
they hand it over to the Directorate of Estate, who is
according to the recquirements or seniority of employees in
vartous categories, send the intimation to the Head of the
Departmentse. HaintenancerofVsuch‘houseé is alsé done by the
CePaW.Ds

2.1.2. Procedures

For the selection of site, the Ministry consults the C.P.W.D,
regarding the suitability of site. After selection, the
Ministry intimate the requirements to the Addttional Chief
Enginﬁer concerned. The Senior Architect is deputed to
prepare the Architectural drawings for the work. at this
stage the Architect is in close contact with the client i.e.
Ministries regarding the requirements. Than,preliminary
estimate is pr?pared‘un pralimina;§ d#éwings for adminstrative
approval. 1In case of the project costing more than 10 lacs,
approval of expengitura of Finance Committee presided by
the Finance Minister has to be obtained. After sanction,

detailed drawings and estimate are prepared,



iy

2.1.3. Techpjcal Sanctiops
Tachnical sanction is then accorded on the basis of detailed
estimate and for inviting tenders. Powers of the sanction

are given belowse
:

Engineer-in-Chief  eses  Full powar
Chief Engineer aeae Nll povar
Superintending Encineor cone | Rs.10 lakhs
Executive Enginser voee Rs. 1 lakh

Asstatant Enginear weee  R5,5,000

2.1.4. Tepdares | -
Tenders costing more than Rs,.25,000 are advertised in the
press through advertisement and visual publicity. The powers
of Engineers to accept the tenders arete

Engihesr-in-Chief/Ehief Engineecr Over 19 lakhs
Superintending Engineer - ES8.1l=10 lakhs
Executive Engineer Rg.l lakh

2.1.5. Accentance lettorus

‘When the competent authority has taoken the decision, the
_Exaeut&im Engineer issue the letter of sccaptance and

dimcunq' the tendarer to commence the worke

2.1.6. ald

¢
The Ministry of Works, Housing according to the provision in
varions plans intimate the other Ministries. Thene fullds
are placed at the digposal of C.hl.W.D, for mnatmcﬁion.



. NY1d A ONINNG
am>m.:u<zo:uﬁm_:aoz<u»<5uuo£<..o_.uu.=n

e

*UO}JeLI2SSIA YOIV W o
e .mgmow.w.a " 3HL WOU3 1HO"3¥ 31BYNVAY SHNOIJ IHL NO QIsVe @
o?m..n L 44 47 Ofe QLY Yore Y 5 0C S S'LY .ZO_._.U<mm_.P<m
(1 1] SLYE 113 43411 TTYST cIsn 39V Pmo:m
i . ; " 0
, > Y 7
ners. 7] “HPET TEW] B 117 |
. .. - . u L o holil - - (™) \ o 3 W m
. 8 \ u |
- - -~} ye—UaY VEOT LB %2
o |5 s =
. ! L - “ 1 : : L gl «
; 1 I X I . L 02 #
aNvW3a . \ Sl
b -} - X - - | B 3tezx
{ i i 3 o
- — e n
v — | . . | |
>
,.J4 e - W.f - - vﬁ mmN
_ | L L | 2 e — -t 0% n
. L ! I —_— g%
1 3dAL

TINA ONIT13amMa 40 3dAL

IHT3a NI NOILVAOWWOODOV TVILNIAIS3d T00d TVYH3AN3D

”~

N

S’

QN



ot of the General Pcol Fund

The financial allocations made for housing in Plan projects
for construction ¢of residential and noneresidential

accommnodation werete

Xzt Plan 12,90 croren 11.00 Crores

ond Plar . 18.50 " . 14.90 *

ara plan 300 * 2850 *
‘18,00 * ,

4th Pilen .83 * | | 24.42 *

Sources Bstimate Cormittae Repore,
Ministry of Works, Housigy &
Directorate EBstate, New Delhi.

Zele7. Takgot and Achiewnpopts:

Petalln £ accommodation available in Delhi and percentage
of satisfactisn achlsved Auring Ist, IIng, XIXrd and IVth
Plan are shown in Table o and plotted in Chart,
Position of Type I in Plate {dprendix 2~°*4').

4 Deihi Mapleipal Con

in '1958. 2ll elaven local bodies were merged with Pelhi
;‘iﬁuieipai Corporation méept N.DeM.Co The Naw nelh.t
xdnicipal Conmittae had to be kept separate, because under
ii:s Jurisdiction vasted most of the central offices and
M.P,Quarters and it hed cartain special cbaractarisﬂca
and to keep away from the hands of elected council of the
Corpotation. ‘The nominated body having a member inq:luainé



including the Presidentof Committee who is the head and
fulletime officare.

2.2.1. Structures

New Delhi Municipal _%ﬁttee 15 constituted of wvarious
Departments haviﬁg executives of warious departments with
deliberation wings. The Preasident, who is an official member
is the ganinistrative Head. The other merbers of the
Comnittee are either of.ﬁieﬁam. ex-officials or nominated
members. There are sub-committees such as work sub-
committees.
2.2.2. Pupctionas
. Construction of drains, drainage work, latrines,
urinals ami eléanlnq ete, which is in pubi’icz' use,
. | Removal of objectionable 'prejaction from streets, bridges
and other public places. | - ‘
. the provision of housing accommodation for any |
class of inhabitants,
. Construction and provision of accommodation for its
staff in the shape of type design.
The functions of ‘bhe N M,Co are similar to Municipal
Corporation, but within limited area.

2.2.3. Procedure

The procedure which is being followed in different departments
of this organisation is particularly same except with the



difference, that in case of general wing, the estimates have
to be proceesed through the Works Committee, whereas in
case of undertakings, the estimates hafe to be forwarded
through the respective committees.

2.2.4. Fupds:

The Comnittee has got encugh funds at its disposal.

Details of accommodation available in Delhi till 1973 are
tabulated in Chart and shown in Appendix °B°')
2.2.5%. Allotment Ruleps

Allotment rules ars same as being adopted by Central Govt,
except on priority basis, which is done in consultation
with the allotment sub-committee,

SOURCEt Land & Estate Development, N.D.M.C.

Delhi Development m&hﬁr&ty is k::m#tit:uteﬁ of eleven members
with the Lt.Goveriwr as the Chaiman and other member of D.D.A.
is Vice-President, 2 members of Parlisment, ¢ Councillors of
Municipal Corporation, of Delhi, Moesmber of Metropolitan
Council, President of N.D.M.C. and Encineer members, one
finance and acoounts member, an officer on Special Duty

and one administrative officer,
2.3.1. Committees:

Standing comnitteecs: Before thecases are referred to Delhi
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and all development charges are recovered from D,D.A,
Then D.D.A. advertises its programme of disposal of land.

2.3.5. Fundg:

Out of revolving funds of Rs,5 crores placed at the disposal
of Lt . Governor, all transactions relating to the land
developmont under the acheme for large scale acquisition,

"navelopmant and Dispossl of land in Dalhi® are operated
€rom this funda. '

As per latest information regarding the type of houses
constructed, under conatruCtion and process of construction

are as given below,

inder Process of

Yistructd lonstructic
Janta 6366 1783 4106
LelaCo jion 11499 2939
% 26790 2548 1649

Total = 8694
C1A& position of the DDA type {(March 1972)
| ¥ousen are tabulated in the Plate,

Scurces Platning Cell D.D.A.
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TheGovernment of India and other simflar azencies provides
housing accomrodation ot {s employees in view of the

scarcity in private sector of proper hounges within the
rent paying capacity of the employees. Consxdering this
doverrment accommodation is allotted to the employees on

the basis of duration of service and pay of the employces.

3.0.1 Clagni fication of Residontinl Accommodation

Iypo=wise,

S oNo WX Type _De)hi & Other i

1 Xresidentisl Untt
1. h 4 34 Sq.ﬁ". 365 Sfte 5.0 chm- 854.0 Sf£t 5.6 S@O”O 60 !
2. IX % * 838 % 50 * 540 * 56 " 6
3. IIT 66 * 716 * S50 " 560 " 6.0 " .6
4. IV 88 ° 900 " 5.0 " 54,0 ° 7.8 " 86
s, Vv 13 * 1500 " 6,0 " 64,5 " 8.9 " 96
6. VI 195 * 2100 * 6.0 " 64,5 " 8.9 " 956

No plinth areas have been provided for Type VIXI and VIIX.

Thyngse are decided on the merit of each Canes

Sources Ministry of Works,

Housing, New Dealhi.

Eligibility for dlﬂfémnt types of accomodation area-

wise 18 given bhelowte
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Typa Plinth Aras Pay Pange (por month)
| 36S sfe, Below R5.17S

y 53 40 * R8,175-349

b §51 710 * R5,350.499

™ ‘900 * RO, 500-799

v 1500 * Rs,800-1299

vi a0 * | RS, 13002249

Sources Directorate of Batate,
Rew LDeihi.

3.0.3. Revised giasaiiiéatiﬂn and related

Recently August 19785, the Government of India has revised
tha plinth ares Gs per new pay sCales, after Third Pay
Commni ssion Report,

The revised scale of pliath aiteas are given in Table Fo.3,.03.
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Sroadly accomrodation in evary sector is m:inauy simflar.
N.D.NM.Co haz not duilt any ctmposite type construction and D.D.A.
has not stipulated any demarcation for fixed plinth area.
However, the accommodations provided by C.P.W.D. are lafd for
genaral information and referance, These buildings arvi.

Double storayed, Four Storeyed and composite type constructed

in Type IX, IXX, IV acoommodation and £acilities fa thase

£lats ditfer according to the design and type of flat.

Irraspective of the type of Aﬁat and deosign of building, eacﬁ
£lat has essential facilities 1ike kitchan, bath, W.C. and
‘water fap in -B_a_th; kitchen and W.C, atc. & slectrif cittings
in roons, fans and slectric points, |

Thare ars open lavan for occupants of ground f£loor and tercace
on the top of buildings. HWash bisin has been provided in
type IV and type 11X,

Accommodation provided in f£lat is givan} Delowi-

1, Single atoreyed « Two rooms, a verandah snd courtynrd ete
{ola type) ,
IX. Double atoreyed - & room, a kitchen, with sneastate W.C,
' and Bath and comwon bath & W.C, for
two allottees. | |
IXi.Your gtoreyed - Two ‘m. ‘& balcony with services.
Iype X1

1. Double storayed - Two rooms, a verandah, a balcony.
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IX. ‘Four storeyed = Tues rooms (bed, a living room, a
' projocted balcony, |
2IZ. Composite type - Teo rooms, ¢ verandsh, a emall
| terrace.
I, Doublec storaysd - Tuo vooms, a a2l)l store voom, a

werandal, o baiconye
i, Four storoeyed - Tuve bed roons, a living rocm, a lokby
{Generally ugsed as ainsya), a

1

projoted balcony, a anall hox room.

IXI. Compoaite type ~ Two rooms, a verandsh, a big
| tHETAcCt e
. Louble stolayaed - Three rooms, a store, & vex:‘anﬁaih. ,
' a balcony. |
I, Pour gtorayed -~ as Three bad _éaoms, a living room, a

dining woom, a projected balcony,.
De Three bed ooms, & living room
a Store room, a Zobby {gencrally
uaind an dining room), a projected
balcony, |
313, Composite type Theea rooms, two varandahs,

Compoant.te types Type IV on ground floor, type XXX on first floor,
Type I on Second and thirad ficor.
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3.0.5. Fousehold sizes

According to the N,B,0, soCiowetonomic survey results, the
average household size worked out as shown in Table F0.3,.05.

The percentage is higher for type I and Type IXI allottees and
lower in Typa IV allotteen.

PERCENTIGE ;::azsm BUTXCR OF AIIO0TTEES RBY
J— HOUDEHOLD S3I2B -
Houzehold * \
TYpe * Type IX X Type 1IIXX X Type IV X ALl Types
Single 7.4 1.0 . 0.8 4.0
2-3 13,2 13.9 13.6 13.4
Totel - 100.0 100.0 100.0 100.0

3.1 Houping Standards

A house is defined as inhabited space, including all the
installation necessary from technical and social point of view,
As the problem of housing conCerns low-income gector of
population, minimum requirements in relation with Jocal conditionsg
should be ' Gafined in terma of sconomy ana liability., However,
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there shou 1@ a balanced lincbelow which the standards must

not be allowed to lowered and should also fulff) the basic
needs of the houschold at all levels of housing from
qualitative as well a3 quantitative point of view,

There are' varicus standards prevailing in Publiic agencies of

' Delhi, which is anatter of concern gnd for good iiv!ng qond&ttnn
minimum standard may. f£ulf£il the housing sltuation, but not
so€ially acceptsble. |

The asummary of the recommundsticns of the Export Committee
on jowecost Housing aprointed by CGovarnaent of India (1958)

12 as £0liOwste

» Two living prooms

« Fitchen with atore

« Bath

s WO

« Vargndsh

« ‘Courtyard (siogie storeved).

3.‘1.:& K

i. - One room of area not less than 12 zq.m.

iT. Another room or an enclosed verandaih of an arsa of
8 to 10 oq.me

I¥X, A senarate kitchen with builtein cupboard and shelves
of ares not less than 6 ag.me ‘

v A batn Toom of aier b Jacs than 2 2008
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Government every time after someé gap reduce the area
spacially in lower income category type design, porhaps to
maintain a balance Detwaen Cost in reapect o areas. As per
recent instructions Govermment has again reduced the ares
of type IX from 510 sft. to 484 sft, which is s matter of
coneearn, keeping in view the minimum requirements of the
family in relation to theix baelongings.

another reason of sslecting type 11 due to similar plinth
area and pay range of the employees, a comparative study
may result into gaunging the feasibility of deaign efficiency
in fixed norms, It may also highlight tho deficiencies and
merits of design and layout plan. Since D.D.A., at present,
48 not at all constructing special type design for their
‘employees and sometime back allotted and still constructing
three types of Houses, i.e, Janta, L,X.G, and M, 1,6,
Considering way of allotment on the basis ofincome pattern
beZ,G. house has been taken up for amd?;? and analysis.

The selection of type II and public agencies under critical
study fs due to the reason that they belong to different
organisations with separate Architectural and Plaming Cells.
S0 their way of solving the problem and trend may differ,

- Type IXI quarters at Masjid Hoth, New Delhi
C.P.H.De Type Design Accommodation,

Cage _StudviX - Type IX Quarters at Reading Road, New Delhi

R.DuM.Co Type Design Accommodation,
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Eape Study XIX ¢t L.X.G. Type quarters at Fariana, test Delhi
DLD A, type accommodation,

Hasiid Moth Aroa, to tha South of Andrewsgong is developed as
regl dential colony and denaity of 196 persons per acre is
achtievod, This aﬁan 1s bounded by 150 wide main road and 80 ft.
wide monal road in South.

According to estimte RS ,40,00, 5000 for the cost of construction
- of 336 typo IY guorters (4 storeyed strip designed)
3,3.1. Afea Statementy

The plinth area s pernissible and provided for type XI
as per drawings are as given undefi-

Description  Plinth Ares Actual Piinth
DeStatrcase ‘ 4,85 Sqeme 5.00 Sqeme
Ce Sleeping balcony 5,75 * 5,60 *

Totsl 60,60 60, 60

1. Pour storoyed: A living toom, two bod reama, kitche, bateh
and H,C, In addition to it uvpper floora are
provided with balcony, while ground f£loor
quarters have plateform and open urinal and
these are provided at the tarrace,

3.3.3. Zlogr Aren Analysis - given in Pplate in detail.,
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3.3.4. poplyohs Type XX,

Plinth Ares = 60,80
Seooter Shed e 27.48 (8 Rﬁs.)

R i ) SURE. S g YVerandsh
__Xrloor XL/D X Rm Rim'ﬁﬁath‘{ WeGe X ClreulstionXBalcony
Area @ G.P. 9,39 9.3 3.64 R.23 .11 8,00 } 8.758
?. ?. 9‘ 3? al ‘3.53 3’« 23 zi 23 4085 } "
scqu 9439 it e.64 2,23 .12 o } »a
TeFe 9.39 " .64 2.23 f.11 . »
Direct ,
Access '-ﬁ.fes} ¥ea Yes Ves Yes Yea Yes
No.) :
Crosas , Yep) Yes Yes Yes Yes
Vent.
Adequate
1ight Yas Uo,) Yea Yes Yen
Ye 9) .
Rolase h Eﬁ How
Storage Through Throughlo NO.
~ space ‘ rupbhoard cupboard
Cycle/Scooter
shed G_.F;
8 Nos.
Height 2,9 2.9 2.9 2.9

+ Direct access tieans fm outside, for cther room it muana indapeudant.
access, _

« Cross ventilasticn considagred when tha doors are open
o The atcess to u,c, & Bath 39 not direct to aweeper.

3:.4. MW Type I3 Quarters at juncuon of Reading Road,
' and Punchkuten Road, taow Telhi,

It i9 an area of 1.23 acre, towards Herth of D,1.2 Arca, 13 developed



as residential staff quarters £or H.DM.C, staff, Density achieved .
349 persons par scre., This mmall pocket is bounded by two matin
roads, Reading Road anad Punchkulan Roade '

The detalled estimate was amounting to Rs.13,60,000, the total cost
for the construction of 96 guarters as per Delhi Schedule of Rates,
1967.

3.4.1¢ Arma SRatEpEnS

The PlAnL ACea as permissible ¥or Type 1X ss per az?awinqs is an

undarinicg. fte
. X Tiinth ATan R Actual Area
Prregintionll . Permissible X SEOYS St
d.Residantial 829 Sfce o 557 Sf£t.
iiv‘smm&“ - 5‘ sﬁfﬁo 729 5£ﬁu
iii.szminq '
Balrony 60 Sk, ALD L Ee,
549 .00 S Et, 67%.,0 8%t,

1.Fonr Storeyeds » livirg room, tun bad ooms, a kitchen, o buath
: ) & N.}C‘.

In sdstticn to 4t upper Rioors are provided with

bsloonies snd SL,FP, guarters have platforms.

3,4.3. Floor Aren - aiven 15 plate in detasl.
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Total Plinth Ares = 67% Sft, (including halcony)

£ 7 - s B'ed' £ ) & - Tc’._rcu Ver.
%?lwg 14 2 + B Room }Ritchantﬁath 1 HeCs tlation "balco
Area in Sft, G.P. ICG.E 6,0 22,8 12,0 53.2 46.0
S8.Case
Pa¥. 106.6 46,0 22.8 12.¢ 72.2 46,0
SaFe 1312.% 108.2 46,0 225 12.0 46.0
TalPe 112,55 06,3 46,0 22.% 12.0 46,0
Direct . .
Access Yen Yos Yoren Yoo Yau
Cross A
Vent,  Yes - Tas Yau Yes Yeou
Adeguate ,
light Yos Yes Yeos Yes Yen
Nolse “R’é». Roe Mo  Ho, Hoe
Stovegs © Throu Eo.& Thyou PBEa,. Hoe
apace ' L H Cup shelvas
boarada Dboard
Cycle shad NOo - s e - | - -
Haotoht 7e M b o N i 10 B ™

e« Divect access means from outeide or to other rooms it means
independent access,
o Crogs ventilation is congldered only vhern the doors ure upan.}
'« The access to the Bath room & ¥.C. is not direct.
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3-5. Carza sroady X122 {(Four storoyatt L,2.8. Vyps quarters at Nariana,
Vast mmiiln

. Thn area is situated in West Delhi of Narianas, fesidontial Schema B
Block M. rétai Afea of “he Scheme 1s 10,8 Acre, cut of which

2.20 Acre is nilotted 80 l.¥«3, typs Housing. A density of

277 persoms par acre i3 uthlieved,

The dwelling units waro allotted in August 19731. The pariod of
paynenlt of hire purchsse inotalmantz 18 15 years end 30% of the
cost was paid in advance for taking possession. The fental value
of those £lats is R8,200/-. Each flat covore the srea of 518 Sft,

3.5.1. Ares Statenant
The plinth area provi#ad in thias type desi¢gn 1s as unders=

1. Restdential . 473 Sft.

2. Slasping Baloony 86 asft;.

3. Staircase 17 s5€r, porunitc
| Total 818 s£E,

i. Pour gtoreyeds . A living room, a bed rom, a kitchen,
| ‘a bath, W.C. & back courtysrds.
In addition to the upper floors are
providad sleeping balcony and long
pacsagee
3.8.3- Fldox Aren,

Ploor ares is shown in plate ryome-wvise,
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W.Delht . (DeDote W)

Piinth Area = 5318 Sfe,

X m‘rcmn XY
REAQO XA 3> —BOOR, R ECNENEBACHA Nt A0DaCe XVer, X Ramar)

Area P 08.5 98,5 61.8 17.0 18.7 33.0 2.0

: cane
28 S,
Dirgct
Access : Yas  Throu, Yes Yés Yes wm - —
L/Room ~
Cross ‘ ;
Vent. Yes Yes Yes T™Theou Yes o — | -
‘ Pare
tition
wvall -
Jight Yesn Yen Yeos ¥es RNo,
Noise o No. Ro. Roe Ro.
Storage | |
space : Throu ShelvesShelwves No. No,
shel-. or CB \
ves

ﬁyele/swogar

Qe

provis.

ion
aeim 9..6- 9'@6“ 9.3‘"6- 91.6' &'“‘6.
+ Direct access means from outside. for otw rocms it means 1ndlpandent

acCass,

e Cross ventilation is considared only when the doors are open.

3.6. Compnrative Aralvaiss

To find design efficiency in thess des_igm, the various aspects are cna-
lysed f.e. wall ares, its percentage, circulation srea in percentage,
design efficiency percentage wise and um and wntn#txm‘ on total
floor area. (Refer plate). o
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4.1. Role of Activitiea:

E€ficient design of homes ma layouta is relzted wit.h analyiis
of activitiea, Activities are thoss gaonerally performed in house
and functional design fulfils macimm gatisfaction,

4.2.1. kiving Activitieg:

The nature of domastic activities v;;'&'y fm vegiun to region

and country to country, Thase are guided LWy theliving hahits.
~social customs, cvltural valves and technological advancements
and econcmic advancement of the occupants. &1£mugh. a
reasonable diversity is noticasble in thiscountry too, in the
patterns of thase esctivitios, s good deal £ accord pmvgi 1s in
this basic range, Cnly mode of perﬁémama varisz according

to heritage. The low and sverage ﬁacnma group families with
consdervative attitude, for cxasple ook and and eat while
saguatting, whereas in the families of higher economic status
raised platform is used for cooking anddining table for eating. R
In India, both the e!ttm.a costexist., Therefore, in this

study, there is a wide spectrum for posasible m&a{ionu.

Broadly, the living sctivities have been covered under the

following groupste

« Personal cares Use of w.c;,, wash hasin, bath and
infermad dressing.

e Food "ca::akiugi Pre«cocking, cocking and cleaning

o Euting: Sewing, eating activity fotmal and

informali,
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ENTHROPOMETRIC DIMENTIONS

1 s M s . “80 . 60 ¢ S0 & ¢ 3063 o 70—
¥ . . . - ¢ ‘ ¢
o= ! AN BVE 3
i pay L © -
Lo e ') 2 + - . 2
———-—-ﬁ -
USING W C ! : | .- 2
- . . —_— -
L]
o
3. DRESSING o COMMODE S NFANT _ASISTRD
e 610 ¢ 406 & - ¢ 689 —- +—4a0® 4-
. -
[ ,]
2 3
t
| |
—Y - ,?-
8. SHAVING 0. WASHING CLOTHES 10. WASHING FACE
Tp— s 170 < ——nn—3
" ) e
1
4 .
~
O
BATH  -SQUATTING © ‘ ~SMOWER 12, , ~DRYING BODY 13, SATHING NFANT 16
180 —— 4 -fZ”f———-lO?O——L f————mo—_+.
& ¥

—4+—360 —+— P80-
’ o]

. SATM  -TUB IS.

f 4- 104304 +—90— 4.
i |

—

DRESSING

17, WASHING - CLOTHES
$- ——n20—4

!

10. DRESSING - BABY 19.PUTTING ON- 208/ 20. POLISHING 21 PUTTING ON -COAT

SOURCE Journal of /LI.A.,Dec.1966 = 4(2)
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STANDING
16 LIMITING  DIMENSIONS 17.USING LOWER SHELF ISLIGATING STOVE  1.CO0XNG 25 SOLLING -
' - -1270 —+ "+ °

3L WASHING-UTENSNS  22USING S - a3,
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4— 690 —p— 630 —+-

10 INFORMAL

I + -t 10—  — o~}
. 1. POURING & RECEVING | 3. SEAVING LOW 3.CARRYING TREY A SITTING
@n " ) =860 ~—$60—4 + 2300 — - - T-m
[ SRS | L ,-'M'
EATING o : .
i
- | t
T 4.ON GHOWKI '
.. 'SQUATTING _ o
% , ;
' : o
2
T 'l'l ~ -#0- 1 —mo~—l
’ ety - e
3 INFANT “ASSISTED S.INFORMAL 7. FORMAL
70— - - o 1970 t 100
g @ 450~ N0+— 690 —++—es0—
.+_. — ) .
SITTING & .
STANDING 9,9 IMFOINAL

4160 ——~ 410 +——870 —~ 410 —+-

T 13, FORMAL ’
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$ %60 60 - e 47100t 4760 — —~4

i

——

e o
DIMENSIONS = ;
.-
SITYING ON =Praws ). ~MUARAM 2. -PUFF 3 ~OFFICE CHAIR 4. ~EASY CHAIRS. ~SOFA-CHAM 6.
| , . 2550 -~ - — , V5 T
.. ‘. . . 1000 ~—= —- : !
L - ' .
. ’ .8 i .
. i ) . 9 l . m‘
' ' |
_ T L = .
CHIT-CHATTING 5 23 o
N -
‘ Ny £
! e i
o
~ ¢
|
]
Ey

8. INFORMAL = 0.CHIT-CHATTING ($0)

v

7. OPPOSITE _
' h . - - -+ 3500 - —---—--2020 R
- o !
|

i
. . o
9 s
tNTERTAmlNG[ ] :
| ;
!- *

6. FORMAL 1l INFORMAL
~1220- 7«7 4 —--—= 1500 =,

12. PLAYING CARDS

13.LICHT 'READING 14 CHADREN-PLAYING

o, S‘:ORYJ TELLING
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L
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=
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Ve .
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. H
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e
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| : .
| ; A
Il ) )
B

CASUAL
ACTIVITIES }
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. utsn:f & Livings Chitchatting, playing cards, light
read.inq, children piayinqi and
entertaining visitors etc,

+ Resting & Sleepingt Relaxing, slecping, conjugal

life,

Apart from this, vatioﬁc miscellanecus types of activities are
gsevingm ironing, exercising etc. All these sctivities whether
in rooms or kitchen are &15.0 related with sequence of
performances. ' s?fce quiitmnts related to anthropometric
difwensions for eﬁ#eatiw planning.

For this anthropometric dimensions are given as recommended
by C.B.R.X, in plates for the judgement, when and where tight
apots show up in the course of working ;ap a plane

In order to work out the space requirements, the grouping of
activities s egsential. Each activity is performed by
certain persons wherein scome equipment and furniture is also
associated. The space requircments based on t!ie functional
needs once arrived at can form basis of further studies,
Cooking and esting spaces can slso be combined with alternative
system of cooking and eating.

The analysis of activities is related with furniture sizes and
types of dimenions,

1. Furntture

2. Dimensions between furniture layout in relation to family
members.
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FIRNITURE SIZES.

< 1850 > { 850 >
. 3-SEATER SETTEE _ ~ A
2. ARMCHAIR J 2 L g
v v
( 700 ) ( 1 0%0 ) (500)
3. EASY CHAIR ~ T A ?
4 ! 3 &
4. DESK ~ —_ v v
A4
DESK CHAIR .
¢ 1080 > < 750 > < 1oso )
RECT. COFEE TABLE 8 ::l 3
7. ROUND C. TABLE V/
8. BOOK CASE
¢ 900> < 1500 )
9. DINING TABLE FORA4. A ~
Q
10. DINING TABLE FOR 6. 3 P
v AV
I1. DINING CHAIR 450 ¢ 1800 >
2. SIDEBOARD i | ?
:, $
< 1500 ) < 900 > <400)
I13. DOUBLE BED A ~ ?
14. SINGLE BED v
1S. BEDSIDE TABLE. § b4
~ 3’
v v
6. WARDROBE-600MM €% {900 > ¢ oo 5
17. WARDROBE -900 '3.; ’3‘?\ -
18. WARDROBE -1200 #/ v v
< 13%0 >
19. DRESSING TABLE § /—§
. : '
v 2 e

SOURCE .= SPACES IN HOME DEPARTMENT OF ENVIORNMENT LONDON. - .
‘ ‘ JSGarg. :
2 4(4)

M.Arch.Dissertation.
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TYPE-II QUARTERS AT MASJID MOTH NEW DELHI.

Observations:

I. ANTHROPOMETRIC ANALYSIS OF HOUSE REVEL THAT THE
SIZES OF ROOMS ARE NOT CONSIDED ON'THE BASIS OF
ANTHROPOMETRIC DIMENSIONS FOR GREATER WORKING
EFFICIENCY AND COMFORT.

2. DETAILS OF THE OBS‘ERVATIO_NS ARE AS GIVEN—

® BASED ON THE DIMENSIONS WORKED OUT BY C.B.R.l ROORKEE,
AND DETA PROVIDED IN SPACES IN HOME PUBLISHED BY DEPTT,
OF ENVIORNMENT, LONDON.

J.5.Garg.
®
M.Arch. Dissertation.

72N\
[




2. The etﬂci.enc& of circulation space, 1i.e, approaching from

bed rooms t;:x h’ath\ rooms, W.C. without going through othes

rooms, least use of living room as passage. Relationship
of house vwife with living area.

3. The extent to which activities need privacy and quiet,

4., Thea convenience of emerlng and leaving in relation

to callers i.e. sufficient room at the entrance to

receive visitors, etc.

Furniture normally required Ls lald out tc snalyse space
relationghip with activities on thee basis of sbove

stated outlines.

d.2.1¢ $B80

8. Living room

101 Sfe,

b, Bed Room
Size 3Q2‘3209

Area 9.39 Sq.M.
101 Sfe,.

Consi dering anthm\etric dimensions
and furniture 1#;%21& it gives a tidy

 impreasion. There is no other possie

bility of layout omitting. The study
reveals that 3.5 M width is required min
for this type of arrangement, whereas
width comes to 2.9 m wihich is less,

The sizeof the Bed Room is sufficient
for laying two beds, But the poss.u;:n
of -reuplaoarﬁs provided is not good.
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TYPE-Il QUARTERS AT READING ROAD, N.DE LHI.

Observations:
| THE STUDYREVEAL THAT EFFECTIVE PLANNIG OF THE
DE SIGN, ANTHROPOMETRIC DIMENSIONS IS NOT CONSI-
DERED FOR GREATER WORKING FFICIENCY AND COMF ORT.

2.  DETAILS OF THE ObSERVATIONS ARE GIVEN=—

® BASED ON THE DIME NSIONS PROVIDED BY C B.R.. ROORKEE,
AND SPACES IN HOME PUBL ISHED BY DEPTT ON ENVIORNMENT,

L. OND ON. . A
: 4(6.
J.S.Garg.
®
M.Arch.Dissertation.



- ¢. Bed Room IX Saffiesent in size, but wastage of
Siger 3.43x2.9 . space is more due to openings.Difficult
Areas 9.92 5q. M. to accommodate two gseparate beds with
' 107 Sft,

side table, otherwise it loses privacy.

é&. Kitchen . Only good for cooking etc, but there
Size: 1,6x2.9 13 no dining place for even informal
>M‘ea's 4,64 S5g.M. eating. Thera is no other place

0 Sq.ft. '

which could be uzed for formal eatiﬁg-
££ regui::eeh
@4, Bath Room | Sufficient in siza as per min.
HeCe ' anthropometric dimensions,

4.2.20 .

Overall ths dosicn s good. Efficiently approachsble W.C.
and Bath £from bed rooms without passing through other rooms.
with this much, sufficient space for furniture and movement
‘hui:- ;zmats Al fficulty in opening windows efficientlf. Thera
is not much problem of receiving friends in living 'arta |
without Afasturbing other rooms and easy to entez;,- and leaving
the dwalling. The parking scooter shedsare méiﬁeﬁ

at back cauos some inconvenience and in leaving room directly.

gn Quarters at Reading

4.3.1. Observation

a. Living room Considering anthrépometric dimensions
S5izas12'x0 ‘xek™ _ and furniture layout it also provide
Area 112 Sf€t, a tidy space not in sitting but for

moving. With this much,much furniture,
movement to cuphoard fa difficult, In
this Caze the width 2'-4k" is less



RESIDENTIAL SPACES ANALYSIS

b e e e e e e e e e e et e e e e e e e e et - e = — o — o —

L.I.C. QUARTERS AT NARAINA W. DELHI.

Observations:

l. ANTHROMETRIC SPACE ANALYSIS REVEL THAT WIDTHH
THE LIVING ROOM IS LESS, AND AREA IS ALSO LESS
THAN 100 SQ.FT IS NOT PERMISSIBLE UNDER BUILDING

BYE-L AWS DELHI.
2. DETAIL OBSERVATIONS ARE AS GIVEN ;

°® BASED ON THE DIMENSIONS WORKED OUT BY C.B.R.I ROORKEE,
AND DETA PROVIDED IN SPACES IN HOME PUBLISHED BY
DEPTT. OF ENVORNMENT, LONDON.

J.S.Garg.
e 4(7)

M.Arch.Dissertation.
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ws.th type of arrangement,

b. Bed Room I The size of the bed room is sufficient

siz‘etgf-:ﬂ;;; for two beds arrangement, but nc cupboard
1%

ete. provided for storuge of clothing otc,
Areas 106.8 Sft,

Cc. Bad Room IX Tho bed room cize is gond but the pogetition
Sizae: g’-:z:?;as of cup doard is not appropriate and creats
p R

Aveas106.9 Sfe, ptoblem of furnicure layout and therefore

faxe. spata goes Wasle,

de Kiitchen Laese in size for eating meals in kitchen
sz.zem:uzi.g“x- ng there fa no Aining oporo nesr to it
5«0 ‘

Acoas 46 sﬁ;.‘ &e to storage etc. it becomes ALfficult
and does not provide space for movinge.

4.3.2. Geperal Comngntss

Resion is compact, htifz maxirum plan oes into -eimulatian.‘

The approsch from bed reom to W.C, and Beth thrasgh the living

room is not desirskle. Window opening are easy to open with

this mich sssumad furniture, the access te the iiving is googd

to raceive vianlitors. Secondly, £rom privacy pei.nt of v aw,

the position and laycut of bed room is desirables, door openings

are not disturbing. leegp:mq balconies provided on upper

floors are less .i{n width, bdut quite long to. ancommodate

two beds during summer.

4.4, Cape Stydy x;x !. I.C. Type uarters
AL Hardann (NaleA B, ‘

4.8,2,. Obaervation

s, Living room The anthropometric study reveals that the
Si2e:12°'x8%'-4%" size of living room is amall and does not
Area198.5 Sft, provide space f£or coffae table as centre.
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b. Bed Rooins The size of the bed room is only

Sizes 3?'-?’:: sufficient for double bed, Due to less
8'=4

Areas 98,5 Sft,

width creats problem of didiness, if two
separate beds are accommodatedsy the
position of cupboards is good.
c.Kitchen, Bath The size of kitchen, bath & W.C, are
& HeCe tolerable to meet the needs of the family

as per min, dimensions of anthropometric

study.
d. Bath Room Sufficient in size as per min. requirements
& _ '
Wl.C, of anthropometric dimensions,

4.4,2, Gepera) Commentss

Overall design is not based on anthropometric dimemsions
and furniture size to achlieve greater efficiency. Bath
and W.C, had direct approach from bed room, but door
provided with bath will be not of any use. Most of the area
goes waste and windows openings are difficul to open in
relation to furniture layout, The position of drawi ng room
is good, but door is away and creats the problem of privacy
to other members of households, while entertaining friends
| and visitors. Most of thecirculation area is wasted in
passages. There is no provision of space for scooter
parking etc. which cause great inconvenience to the

o¢cupants,
4.5. Licht _and Ventilatjion
4.5.1. Lightings

Good light is always desired in all buildings. It is a
factor which effects the comfort of eyes and the clarity
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sf visien, which always increase cfﬂciency in vexk. The
usual factera which adversely effect eye sight and
insufficient intensity ef light, glare and peer distributien
of 1t., Therefere, sufficient natural light is always
required for healthy living.

4.5,2, VYentilatjen

Preper ventilatien is required te supply fresh air fer
regspiratien and withdrawal ef foul air, se as te maintain
certain standard ef purity and te premete preper circulatien
of ailr inside the reoms., Ventilatien of kxtchen and
lav;utzlap requires special attentien, se that their smell
may net enter ints the living area, fer that, preper sutlet
is required fer circulation ef air.

Keeping this ebjective in view, the case studies are dene
as fellewsi-

4.6, Case Study I Type Desi¢n by C.P.W.D. (Refer Plate)
4.8, Cage Study II Type Design by N.D.M.C. (Refer Plate
4.8, Cage Study III Type L.X.C, by D.D.A, (Refer Plate)
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S.1. Denaities 4ipn Housing:
Hauainq density is measure of intensity of occupation of land.
Xt 48 caleulated on total population with respect to total areas
1.2, as nunber of persons/acre/Hectare. 1t had alad heen
dofined as “"the dagree of closeness with which the dvellings
aﬁd hence the people occupy tham, ars avranged L{n the rosidential
areas of towns and villages". In genersl ve beliove that
high densities are h:hé:mntly evil in «aperizon T that of low
dansities, But, it depends on the conditisna and civeumstances,
bad lving conditions may derive from lack of 1icht, air, sun~
shine and from overcrowdings in tersz of clegenass. On the
other hand unhealthy conditions of svercrewding soy éxist in
low densities, because of the particular natuare of development,
| the gquality bulk and ground Mugm nf illdng {n the
manner in which it is occupied,

Analysis of casy atudes 2re sy shown in the Iaymzt paan; The
factore infloemeing housing ares density for xeference in
Table B0 .52, -

Salale QW Type 1L suartors of Keeifd Moth, Rew

Delhs (CePeWeDe Type Dosign Layuoat Flet) . |

S.3.2. Caga Study If Type II quartsr at Reading Road, New Delhi
{NeDaMeCo Type Deulgn Layoat Pland,

$.1.3, Case Study IIT R.X.C. Quantars at Kavasna, N.Deihi

(0. D2, Pype Zayoudt plas)
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Se3. Rrhan Zons

In the past residences were to provide shelter during night time
purpssas and other ectivities were performed outaide. The form
i therefore governed by their own pattern. In the later age,
the huge and big monuments were constructed on the hillocks
with thick walls to have protection from enemies and £loods
etc., which reflocted different forms. Similarly, urban form
is the» result of its function, whiéh reflects its form.

#ith the rapid increase of population resultiang into large
numbor of dwellings and residantial colonies in the type
designed houses of repetitive typa. These atandard deasign of
houses determines the urban form of the city, shich require
due consideration.

To identify the urban form the analysis part of case-studies
is Atvided as undarie

« Building layout

o Back lanes and gtreet pattern
« Skyline relatfonship
(Refar Plates)

« Spaces in front of buildings

« Panction of these spaces

+ Space teiatiﬁnshtp with building
(Refer Plate)



GENERAL ANALYSIS

0 010 W owth
LAY OUY PLAN meese

. BUILDING LAYOUT

WHOLE AREA UNDER TYPE-N IS

DEVIDED INTO POCKETS OF EQUAL

' SIZES. BUILDING BLOCKS ARE ARRANGED
IN ROW HOUSES IN REPEATIVE FORM,
BUT SOME UNITS PACED BACK TO REDUCE
MONOTONY. A STANDARD PRINICIPLE 1S
REPEATED.

BACK LANES

BACK LANES ARE FORMED BY LONG
WALLS OF BUILDING, BUT SET BACKS
REDUCE THE EFFECT OF ROW HOUSES
TO SOME EXTEND, THE BACK LANE OF
4 M. WIDE FOR VEHICLES AND TO
SCOOTER SHED IS USEFUL.

31

TYPE-II DESIGN OF C.PW.D.

SKY LINE RELATIONSHIP

BUILDING AT UNIFORM HEIGHT
CREATE LACK OF INTEREST AND NOT
RELATED WITH NEW URBAN FORM.
DUE TO SIMILARITY IDENTIFICATION
BECOMES DIFFICULT.

2. SPACE BUILDING RELATIONSHIP

|

5

SPACES PROVIDED INFRONT OF BUILD-
INGS USUALLY OF REPEATIVE SHAPE,

" USEFUL FOR PLAYING, SITTING AND

PLACING BUILDINGS AT DISTANCE ALSO
FEELING OF OPENESS.

JSGarg.
[
M. Arch. Dissertation.



3. BUILDING FORM

UNIFORM
COLOUR____

EXPOSED
BRICK AT
WINDOW LEVE

BUILDING ARE FOUR STOEYED -
WITH COMMON STAIR CASE IN

GIVING EFFECT OF ROWS AND

BALCONIES IN REGULAR DISTANCE,

ADD TO REPEATITIVENESS, ONLY

SETBACKS IN THE BUILDING RE-

DUCE IY. BUT BALCONIES GIVE A
FEELING OF OPENNESS. ’

TWO TYPES OF ROAD PATTERN

TEXTURE AND COLOUR . ARE ADOPTED FOR BUILDING
CONSTRUCTION 1S IN BRICK WORK ACCESS, ONE 4 M.WIDE PERIPHERIAL
AND UNIFORM PLASTERING; UNIFORM ROAD FOR VECHICUL AR ACCESS
COLOUR ADDS TO UNIFORM CHARACTER AND OTHER FOR PEDESTRIAN
OF BUILDINGS. ACCE SS 2M. WIDE LINKING THEIR
REGULAR WINDOWS AT BACKSIDE WITH - PARK. THE PICTURE SHOWS LOOP’
SINGLE COLOUR ALSO GIVES THE SAME ROAD 3M. AWAY FROM DWELLING
EFFECT UNIT.

JS Garg.

®
M.Arch.Disgertation.
h
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TYPE-II DESIGN OF N.D.M.C.

GENERAL ANALYSIS

A

®aEADINGO lOADﬂQ-&{WK’E“
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FTOTATSR A Wi N is
Lav out pLaw SR SKY LINE RELATIONSHIP
B,u'u,DtNG LAYOUT BUILDINGS AT SAME SHAPE AND
REA UNDER TYPE DESIGN HEIGHT RESULTS IN UNIFORM
THE A SKYLINE, WHICH 1S NOT RELATED
1S DEVIDED INTO TWO POCKETS WITH NEW URBAN EORM
AND THREE BLOCKS ARE ATTACHED .

AROUND A COURT YARD.A STAN-
DARD PATTERN IS REPEATED,
RESULT IN LACK OF INTEREST. 2

. SPACE BUILDING RELATIONSHIP

STREET VIEW

| SPACES PROVIDED IN FRONT OF
S;ST_%COEK?NBGALB%OTN;E:At'fA”;TgRE:T‘NTC;R . HOUSE 1S NEGLIGIBLE AND BACK
HARAC COURT YARK NOT ONLY RESULTS
REDUCE DUE ITS NEARNESS AND
. . IN LACK OF INTEREST, BUT CREATS
PARALLEL TO THE ROAD. THERE IS UNHEALTHY ENVIO RNMENT TO THE
NO BACK LANES PROVIDED. |

RESIDENTS DUE TO DIRT, GABAGE
AND WATER ACCUMULATION.

J.5Garg.

°
M. Arch. Dissertation,

4
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3. BUILDING FORM

BUILDINGS ARE FOUR STOREYED
WITH COMMON STAIRCASE IN THE
CENTER OF TWO UNIT. THE ROWS
ARE AT CLOSING DISTANCE RESULTS
IN LACK OF PRIVACY AND LIGHT
AND VENTILATION OF BUILDINGS.
HEIGHT LACKS RELATIONSHIP WITH
ROAD WHICH GIVES CORRIDOR FQRM.

b

ND COLOUR

TEX TURE A

CONSTRUCTION IN R.C.C. FRAMED
STRUCTURE AND BRICK WALLS AND
DIFFERENT COLOUR REDUCES
MONOTONY.

84

ACTIVITIES

ACTIVITIES PERFORMED IN BUILDINGS
GIVE LIVELY CHARACTER TO THE
FORM

FOR BUILDING ACCESS 12 FEET WIDE
ROAD ALONG THE FRONTGE LACKS
SITTING AND OPEN SPACE FOR
SLEEPING. LACK OF PEDESTRIAN
PATHS 1S THE REASON OF UNSAFETY.

THE PICTURE SHOWS ROAD PATTERN
ADOPTED. GATES PROVIDED AT
FOR SECURITY.

3.S.Garg.

[}
M.Arch.DisSeriation.



L.1.C. TYPE DESIGN OF D.D A

GENERAL ANALYSIS
~

BACK LANES

BACK LANES ARE PROVIDED

BUILDING LAYOUT IS GOVERNED BY MONOTONY.
VARIOUS OPEN SPACES AND BUILD~
INGS ARE PLACED FACING TOWARDS
THEM. A STANDARD TYPE OF PATTERN
IS NOT REPEATED,BUT GIVES
INTERESTINGEF FEC T,

SKYLINE RELATIONSHIP

UNIFORM HEIGHT RESULTS iN
LACK OF INTEREST.

2. SPACE BUILDING RELATIONSHIP

STREET VIEW

STREET VIEW IS INTERE STING DUE
TO SETBACKS AND SMALLER UNITS
ALONG THE ROAD, BUT SIMILAR
CHARACTER RESULTS IN EXPECTANCY.

dSGarg,
, .
M. Arch.Dissertation,

5(6)
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SPACE BETWEEN BUILDINGS VARY
IN SCALE SHAPE REDUCE THE
MONOTONY EFFECT, BUT FORM
INTROVERTSPACES DUE TO ENCLO-
SURE IN RELATION TO BUILDING
HEIGHT .

BUILDING FORM

— e - —— - —

n_—n

BUILDINGS ARE GOOD IN LOOKING
AND FOUR STOREYED HIGH WITH
COMPOUND WALLS AT GROUND
FLOOR.

VARIOUS SETBACKS IN PLAN BREAKS
THE FORM OF CONTINUITY AND
REDUCE THE WALL LIKE EFFECT.

RESIDENTS ARE NOT SATISFIED

"WITH THE MATERIAL USED,IN

CONSTRUCTION AND BALCONIES
HEIGHT 1S KEPT LESS RESULTS IN
ACCIDENTS.

REAR .FORMS OF BUILDING GIVES

CORRIDOR EFECT DUE TO UNIFORM
LONG PASSAGE.

TEXTURE AND COLOUR

THE FRONT.FACADE IS OF UNIFORM
TEXTURE, BUT END WALLS WITH
EXPOSED BRICK IN RED COLOUR
ARE PROMINENT.

4. ROAD PATTERN -

TWO TYPE OF ROAD PATTERN
ARE ADOPTED FOR APPROACH-
ING THE BUILDINGS, ONE I2 FEET
WIDE FOR VEHICULAR AND
PARKING AT END AND ANOTHER
FOR PEDESTRAN ACCESS AROUND
LAWNS AND ACCESS TO QUARTERS.
ITIS OBSERVED THAT THE RESID-
ENTS KEEP THEIR VECHILES .
ALOND THE PLATHS INSTEAD OF
AT PARKING PACE OR CuUL-DES C.
DUE TO WIDER OPENINGS AND
PROPER ENCLOSURE TO THE
PARKS

J.5.Garg.
- *
M_Arch. Dissertation,



$.3.3. Building form (Block pattern)

o Type of bullding in relation to mmber of storays.
« Distance betwean the bulldings

« Texture, treatment & colour effect etc,

« Block relationship with envirounment and activitiecs
{Refar Plates)

Se2e4. [ad Patharns

« Type of upproachsble roads

¢ It relationship with envizromment and dwelling unit,
+ Fupetion o€ Roads

(Rofer Plates)

Cméi:deﬁng this, the photodrsphic survey analyeis is done
of undesmentioned case studies as shown in the attached
photographic plates.

s DSePa¥eDe Typa XX Design Housing

o NeDM.C, Type IX Dosign Hemnq

e D.DeA. Type (LeIuC.) DesignHoussng

Sed. Wl

Grisntation of building f£lats influences availability of
edequate sunshine, proper natural light end ventilatien in the
dwelling units. The difference of these factors on health
and physical comfort varies <onsiderably with diffarences of
gaographical location and e:;imaté and conseguantly the
olimptic conditions provailing in the locality have an irpact
on the desion and constructisn of residential Mmiildings init,
 In tropical areas, for enjoying these frec gifts of nature,

sufficient open space {in proportion to the Might: of buslding)
or block of buildings and position of buildings or £lats in
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in relation to the direction of sun and wind are very
important factors.

S.%.1. Qpientation of Buildings (Refer Plate) .
S.%.2. Case Study I |
Sefe3. Cage Studv IX

S.5.4. C

3;(.4;. ‘Building Detaile design construction (Refer Plates)

89



' ._IJwD.Z.IPOZ airsvyw
W mmmb,mdjc {1-3dAl

NS 9 gnim 30 St
NO zo_::zu.ao

gve 3HL
OZ.OA:Q&

TOOHDIS AMYMIEY

.Emnmmunaﬁ.

BN il 3 ) HM S

. L3 L Ry .a., { - ‘- .
dh i AR VA . -

R o

,rv.u\\al\v
il i T

~ b — T
B . (P
L ‘.\t‘-\o i -\.hﬂ-‘.\ —

5(8)



91

s
X

THI30'N ‘AV0Y ONIQV3Y
LV SHILNVNO I1-3dA L

( wo! je
22970 wa g xwa\

[MHER cocoo

NNS ¥ AONIM 40 SISv8 3ML
NO NOILVINIIEO ONIOING

H1VANNS

134 #9026 9

NAHAHINNJC

vod NV

h4

0

NVId LNnNO AV T

3 0 1.M QI 0.V O
.‘. N
Y T IYM ABQNNOG I
' 922
) S

3dIM

4

-
R_

62l @ V O 4 9

N

'5(9)



MORIIISSIO YUY W
®
‘Bivagr

‘3QISNI NOY 4 ¥NOT0D »HVYA 40 1NEQ 3QIS 1IN0 WOH 4

4N0T0D NI LHOIT 38 Q@INOHS SHY3IANOT @ »dvq 38

dINOHS 3DvIHINS ONITI3D ONVH 43IA0O @ S34OL 3Nn18 ¥O

N3349 3IXIT ¥NOTID ONITOOD XHVYQA 4O QINOHS ONIQINg

30 YOIYILNI® ¥NOI0D »¥YVa 40 38 AINOKS dANNOYO @

YNOTOD LHOI HIIM SITVM e YNO 0D LHOIT HLIM J00H@®

30V 38V SNOILYGANIWNODIY ONIMOT14 3IHL

SAVY IV3IH ONILD31338 NI 3708 INV1INHOGWI SATd LI
4nO010D

6018 Ad343438d LHOIIH

LHOI3H ONITI3D OL LD3dS38 HLIM S3IIHVA 34N1ivHdNIL WOOY

: S1IH9I3H ONINI3D

'33QIA0Y¥d 38 LSNIN SIDVIYNS SSVYID ¥O4 ONIAVHS @

'd3010AV 38 QINOHS NOILVINIINO AT4ILSVI @

V33UV ¥JOOT4 HIOI/I ¥O HL8/I 38 QINOHS V3NV SMOONIm @
"SNOILIONOD 1HOJIWOD 1D3343

ONIN3dO 3DN3H "3NO 3N03d0 JO LVHLI NVHL ¥3LV3IYO
HONW SI S3OVIUNS LIN3IYVASNVHL 3O 3DNVLILIWSNVYHL LV3H,

SMOANIM

"LHOIFH

JHL Ol 3D1A3Q 3HL 40 HId3IG 3HL 40 OIlvYd 3HL S3ININ
-43130‘NOILVINIINO SIHL ¥Od G3IANIANNODIY 3I1ONV 3HL ®

'SA0IY3d 100D NI ONILV3IH ¥VI10S 40

NOLLYZITvIN S3T8YN3 3ANLILTIVY NI IONVHD TYNOSV3IS SIHL
N.QM I ¥438NW3D3Q

JI9 XOAINO3 12°Ld3S 12 HOH VYN
,58 3D1LS70S HIANNS aNNnr

NNS 40 3aNLILIV 3HL tH13Q Nle

(2]
ol

‘SY¥3INVIYE NNS
'SONVH H3A0 ¥OJ NO9IS3g

LV3H

XYW
3AI3D03y
UM H

S5(11)






WONIRISS ) YUY N
®

wie ORGP
€7, _ .
STIVM ¥V INDILY3d
H3d NNS 3K
) 40 3ANnlilv=4¢g LHOIFH 1YM=td ‘HIQIM =D 3IYIHM
1 . gioQwyg =D

: A8 NAID SI 30VHS NI

ONI38 3715 S,0HVA L¥NOD '3INO AYVYNIQYO NVHL 4,0t 30
103443 ONITO0D Vv 30NQ0Hd D13 SSVHD A8 d3IYIAOD OGNV
NOILO34Id HIWON 3HL ONOIV Q¥vA 1¥N0D 'LD3433 ONMIOOD
30NJOYd SWOOY dO STYYM A8 G3ANNONYNS QUVA LHNOD

4

| 'S3INOZ DILYWITD

: QUVA LYNOD  g103 NI S400M G3HILId S3IV4

;001 40 HLION3T 'XYIN 3HL ¥31d4V‘Q30IA0Yd 38 OL 3IAVH LINIOr g38 IUHM ILYWTD LOH NI
NOISNVdX3 v3dvy 3LVWITD 1OH NI "Q3QIAOHd 38V SLINIOr Q3Y438d S LVYId OMHSYM 3iHM @
NOISNVAX3 ‘SIVIY3LYIN 3H1 40 SilGVH NOISNVYX3I OL 3nd o

| ~ INIOF NOISNVaX3 _. ‘
.owmﬁauuo»Ozu..wemz.uaaqmuzukus&mu:»z.&zzz ‘ mmu&aamxa«a

OL HONON3 QOO0D Si G3IHSVM 3LIHM 1V MOONIM HOS OS . LHOWE wWO¥3 NOILDI 143y
'SNOILVIQYY IN3IQIONI 3HL 40 ISOW 1237338 1) M3IA 40 S
ANIOd 3LVWNITD WOH4 318v43dd SI 4008 1v4 AIHSYM ILIHM _ | ‘
: ¥NO10D & 3dVHS J00H ,
LHOIN LV SV3av

ONId3I37S 00D JUNSNI OL ONIJOOH ¥O4 A3SN 38 AINOHS
ALIDVAYD MO & 'STIVM ¥O4 Q3SN 38 AV ALIDVAVD :
TYAY3HL HOIH 40 STIVIM3LYN “IGISNI IUIHISONWLY . S30v4UNs
¥37000 3UNSNI OL STIVYM *MOTd LVIH OL 3IINVLISISIY LHOMME WOY4 NOILD333Y

3AIAOHd AV LI OS ‘ALIAILDNANOD TVYWYIHL 40 _ .
AN3DIZI30D WNWINIW 3AVH GINOHS 3SN NI IVIMILVYIN _ .
IvId3LYIN . :
, 'SV3IMY ONIGNNOYYNS NI HLivd
ONIAVd ¥Od4 Q3Sn 38 JINOHS ¥NOT0D NuvA HIAIMOH
433443 NOILD3T43Y 3HL 30NA38 NOILVINYId OGNV SSYHO
NOILD3143Y




The cost of building construction has been incCreasing over a
perind of years, Attempts are continuously made to reduce

its cost. A lot of research is deing Jone dy the Research
instituions in finding out new materials to replace traditional
matorials and to rednoe cost by design techniques. It ias
necesssry to have investigetion on these issues and concerned

Housing ,&geacius must iz‘nplmﬁ them at s:.m;-

6.1. SR Studie:

This cover general cost analysis of two bulldings under Caae
studies. The data have beon obtained from the estimates of
the concermed agancies 1.6. CoPeW.De & NoDaM.Co This study
covers only one aspect of 'Mléihéa |

Cost of building portion « leuﬁi&s the cost of foundotion
walling, plaster, ro:fing, flooring and wood work etc. The
cost of the lang has not been canaiéereﬁ.»_

“he undermentioned cost is not incouded due to the nom=
availability of conmplote data. :

« Sanitary sorvice includes cost of water supply, sanitary
f£ixtures, elcctriec fittings, approach roads and the cost
of the catadlichmant smployed on the work,



R LS Oinsi18 Moth |
= Re,49,00, 500/«
Ro, of quarters » 344

Covered Ares  « 60,60 or 652,2 S€t,
Specificationss C,p,4,D,

Ratet As per Delhi Schedule ofRataes

1067, Extra 35% 45 slso added
to Increased rates of building
matorials,

Lands Possenstion of ,ﬁun{wnua
Methods By Contract system
Times 1By months

Total Cost

Total Wo, of quartors = 13,860,000
No. 0f Ouartera « 58
Covered Area = 630,85 Sft,

‘Rate: Based on the rstes afopted by C,P.,D,

Extra 38% ia also sddef to increazod
rates of busliding materials.

Lanés Possassion of N.DM,C, ,

Mothod: By contract System

Time = 12 months
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oy mﬂbﬁnm Wu@«t g“h»

el

..!........... ..!...1 . m.z?x _Description xaag Costs a
e Barth tork 566,00 ©.79 1 Earth work | qmw.uu 1.07
2. Cement Concrete 12242,00 3,13 2 Coment Concrere  2026.83 2490
3, BC.CNOER 26763,00 37,39 3 R.C.CuCutork 26500,75  41.33
¢, Brick work 12397,00 17.31 &, Brick work 16119.00 23,06
8§, Wood work 16690,00 23,31 5. Wood work 94499,08 13,58
6. Steelwork 1313.00 1.83 6, Steel work 1970,.28 2,82
7. Mooring 2884,00 4,03 7. Plooring  2060,33 .24
' 84 Roofing 1666.00 2.33 8. Roofing 126750 1.81
9. Finishing 6242,00 8,73 9. Finishing §774.17 8.27
10, Migcellanenus 826,00 1.1% 10, Miscelloneous 641,75 092
add 38% rige in cost 25056.18% Add 38%, rise in cost  24472,70
ORAND TOTAL  96668,15 GRAND TOTAL  94394,70



S1.X Hame of  NestimstiNo, OfiND. GEX X Xcowe Cost Of Sant,
Ne X Trojact Riny AGrtas, XBtoreeX Avea X aAren wﬁaun Xe : Yaratnice &
CX y Xpsriod x , Xyo X X . m«gﬂnﬁ X Xvater supply
ik 2 . e, s SR W 5, - A 8 . E——.. : 1 A4
1« Type IT Qusrier
at Nasiid
flth Aree iiest ‘
Deihd by 1071-72 M& 4 6852.2 422 49,00,500 113065 06648,18  17310.8S
* sfe, sft, : .
2. Type XX Urts.
at Reading
Ron@t hren,
Noew Dalhi
by NaDoMeCo 1989.70 o 4 630.5 L5 13,00,000 113333, 94394,70 u.qumudO

s 3 iy 8t




Projoct = Type II Gusrters st Maciid Moth

Rewoelnd . .
le '

Bo.l EBloment, :
An .
1, Poundation & 8. wWalls focting on cemont 1. Foundation & a, Wa2ll Zesting on cement
Plinth conoreta 1315120(1 coment Plinth concrata 115110
$ s2n3, 10 grsdel stone
aggregste 40 rm,
. sonital olye, ,
be 20d Class brick work in - b, 2nd Clage Brick work in
Cemene mortar 116 . caaon® mortar 1té
{3 csant, b coarss eand)
T 84 B,CL. Colufooting 1 2xé , e, R,C.Cu ¢col, footingas 11234
{1 eement, 2 coarsa stad _ {1 capent, < Coarse sand,
4 gauregata) 20 m 4 graded sand)
noeminal alza,
4 Plnth Bt SO ome Sae 4. Plinth helght = 36* 50 oa.
‘2 Super B.Ploor N%.2.90 ¥ or 9'=€” 2.0uper a. Floor Height « 10 ft.
seructure . structure
b Thicknses of winll 9* ¢ b. Thishneds ¢f wall 13" on
on all floora , G F, & PV, and o" on
o shovae {100TSe
CLBRLSK Muptnary in oonc, ¢, Briok work massnaty 146, Znd
mortar 354 wirh 202 ; Clazs brick .

olngs Ldok



. a2 X s,

—t X2 re Sa
dy RyCaCy Zinteln for all d, R,C,Cy linteln & Chujjas
openings, over all openings.
3., Roofing Be RyCoCe slab,over hot bitw. 3, Roofing &, R,C,C4 slab over with mud
mon asphalt 806/100 ovoer phushkhs, brick tiles
1¢ o, mud phushkha, grouted in cemeont mortar,
Brick tiles grouted 4n .
113 éement mortar, :
b 100 mm, (4") &ias wator b. 4% dla ACe aPdinage pips
pipe. @ 500 aft, roof sres,
4. Plooring ae 40 mn, (14") cement conc, " e 40 wm. {14") Coment Cone,
flooring 15254 flooring 1s244,
b, 8kirting 30 cm, (4°) high b Skirting 1% om. (6™} high
223 {one cement cont. in 13,
3 coarse sand)
Ge ReCols
work R, work 32224 {1 cem, B R,C,C, RoCuCy work 311324 in columm, sigk

" 4 snad, 4 graded stone

aggregate 20 mn nominal
aize) in sieds,beams,colmha,
footings, lintels & chajfas

153 dade in %,C,,Bath atc.

beume, columns, footing,
lidtels & Chajjas etc,

Dade 183 in WeC. & Dath
3° high,
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X 2

X e

B

X 5

8. ¥ood work

T .Pinishing

. #te Hindows & shutters will

ba of Tt class kail
wond with oxidised

fron fitetings , AL)
the Acora are apecified
f£iush doox shuttars,

as All exposed sirfaces
plastered 15 mm thick
on rough side of
brick walls 12 mm,
- on the ather,

b. ¥hite washing, coloure
ing approved shade
and wood work and
steal paintad over
priming coats

e

5 Hood
work

6, Finiash-
: ing

1" thick flush door shutters
commercial duality wilk M.S,
sheet frame 3% x 3™ ond
glazed gieel windows provided
with fron frame.

a. Wall plastered both the
whmaa with cetent wosrtar
s

b. Colour on exposed bhrick wall
and ordinary colour on
steeol,




6.2. Eactors of Economys

In the prezent day houges can be clasaified iinto three
divisions « szingle blcok system {Msg; A), Two Block System
(Pig. B & C) and three block syatem (D & E)

A » ¢ D B
. In single block system, there is very 1ittle possibility of
l.né.mdueti:m of economy as that itaelf originates from
the idea of lowintome standardse

e« In two and three block systemg,there is a possidbility of
of introducing economic measures in huilding construction.
The mé block system is common among middle-income group
and -extéﬁﬂwly used due to ﬂae reasong, that they are
more in mmber, '

Pavw Cases wars taken up snd cost of astimate was critically

dl acussed item by ftem by the writer and thelr gelative

costs and its concluding results are as underie

* Emmy in mn«um cmacmeima by u,v, hmachaha. t.nctumr
in Sgructural Engineering College, Guindy, Madras.
Symposfus ou Construction Cont « Case Studies
by N,B.,O, Fab, 1970,
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Foundation 19% of the total cost
| Superstructure 50% off the totzl comt
Pinish 21X of the t total Cont

Electrifiecation, Walter Supply & sanztafy
£ittings 10% of the totsl cCost

{Hefor Table No. 6%A*' in apmmmd'

Se2e 1. Exopogain FOr Savingt | )

The writer had mgge%&x: thatin the case mﬁ‘ two, biack system
three walls are load bearing waiis. The nm:!nal diuenaiom
of the two blocdk svstam are 8 » 8, &* x io*, }Q’ x 30,
16° % 13°, 12° x 12° and 12* x 30°, The varistion between
them is less than 20% vhich renders the poasibility

of %nt&nm«m span approach in design and uniforme =slab
without any beam.

This will effect a considorable ﬁ#ﬁﬂg in the cehtarinug
cost. TE, in addition to this, wolded mosh is uzed fov
miufnmn!a standard type), a mr&mm on /can be eaffected
in fabircstion cost of grills,

He sugyosted to adopt difforent foundstion wideh snd depth
for 2ifforant walls - wwin ond crose vall. This would |
bring seviey in found:ticn cost appreximately 40X in two
biatk syeten x‘;ﬁéie: Table » ﬁ'Siﬁ_Amnm&m} « ALY Czomss
walle aro o b Lonslzucted | as single hrick well éi™,
Thia will sfesult dn X% saving in cost of superstructure |
samnary (lefrr Tabla Ho.8p* in Appendix) ,
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The sbove means lead to an overzll economy of 40% in the
total cost of building, 4'5" brick wall will also rendex
gurfece on both the sides as against that of other solid
walls, so At would be possible to plaster the surface with
minioum mortar, This will add to cconomy,

In all it is expected that these measures would bring
economy of about 70% in the present day of building
construction. | |

6.3, 8a]

This would include varicus fimproved construction techniques
that have been recommendad for adoption by wvarious research
and academic institutiona and the leadingpioneers in
buildaing industry which are based sither on their laboratory
trials or also having bean subjected for field trials. |

The design and structura) considorationg for these new
ideans although shall be briefly covered, main mpbaﬁil in
this chapter shall be on highlighting their relative
merits and demerits particulsrly in terms of ECONOMY an&
SPERD as compared to their traditional countarparts.

() Zoupgations |

Tye type of foundation primarily depends upon the type of
s0il below the structure. The bearing capacity of the
soil at the proposed site is 1.5 T/Sq.ft. Thus for

the load bearing wall structure, simple spread footings
shall be suitadle. They shall be designed based on the
rational design approach.



For the given site condition, the economy in foundations
1ies in rationalised design basod on axact assessment of
loads and moments to be tskem by the foundations, snd the
proparties of sub-soil strata available at site. Thus for
a large Musinq.p‘:ojm,. it m;.x be quite rewarding to |
spend soms money on site investigstions. This will afford
efficieny and economic foundations, which will pay off the
initial investment on such investigations. Investigations
shruld ba carried out in accordance with 1.5.-~1892-1962
Code of Practice. |

8imple type of spread foundations thall be placed at a
depth of not less than 33 inches. In single storoyed
building , thiscould be further reduced. Since concrate
widths oro not restricted gnd due to theil bhettar load
spreading property, the designed foundation width can be
achieved in much less width, It is therefore desirable
that &ncgyte in the ‘foatiéqn is provided in the mad mum
possible thickness, and §f practicable, brick masonary is
started only from 6" delow the ground level, Reduced depth
of foundation duetn better load spreading propertiea of
concrete, would also redice the self-load of the foundation
and consguently the regquirement of foundation width. In
the case of plain concrete footings resting on soidl, the
thickness noxwally be pot less than 20 cm. and in the case
of lightly loeded buildings not less than 15 cm. Delation
of plinth projection would further faciiitate the Qawp
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proofing of walls an? laying of flowars with proper slope.
This would also reduca the section of the footing and the
joad on thefoundation.

Savinas
There is a saving of 13 to 203 in the cost of foundation

or a saving of 1 to 14X in the buliliding cost L£ designed on
rational basis in place of convantional dasign of foundation.
(») Peppnroof. Coures
Thae conventional practice is either with cemcnt mortar (113)
or cement concrete (11234) with integral wateorwprouvfing
bands is not suitabie. The better mothod is providingse

(8) A layer of bitumen laid over 11212 concrete

(b) Use of €00 guage slkathens sheet iaid over 3/8"

thick cement mortar 1:3.

'tha latter techniiique is sapected to give an economy of 30%
over the fommer (0.07% saving in building cost) . However,
the user trials have not been given s satisfactory report
on the provision of alkatheme sheet,

The traditional brick wall construction with 18*, 13",
134" and 9" for Ist, 2nd, 3rd and 4th storey respactively
is repima by 9" thick wall for the entire heiqhk. of tha
building can be used with advantage. This tachnique
requires hich strength bricks. But since good quality
bricks are being manufacturdd in Delhi, adoption of this
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technique shall not be handicapped on this account. Besides
the saving in time, this technique raduce thecost of
conatruction.

This technique has been proposed for adoption in the
‘Construction or ore four ntoreyed Block 16 Type XXX
Ouarters at Dhasuls Knan, ¥gw Dolhi®. Sponsorad by the

R B.5e undar Bwpegiventyl Fousing Schamas, this technique
has resulted in a saving of 6% in *ho pverall ceoet of

the building. |

ThG structural coupstibility of masonary walls daopends upon
savoral factors wengst whiich the strength ¢f the pricks

and mortar, method ofbonding, unsupported height or longth

of walls, scoentricity in vertical Xoading, location and
dimemsion of openiugs, lucatian of longitudinal and croas walls
affect the souniness sf the cﬁ%metmn. |

Hasomary stfuciusus gain stabllity from support affh rded
by cross wolis, fleors, xoofs and other elements. Load
boaring wall offers bast officiency when tha imposod load
is @istributed unicomly anfitha acmntﬁaizy £ loading
1< digtributed gnd kapt to a miniowime The above factors
should get a thoughtful connideration during the plamming
stayos of the budlding, '

Th: bricks and meria? to be ugad for thies should de of the
following atiength £or various floors upto four storey bulldinga,
{n) Wal, Nechanisad bricks in
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Cesgit Mortar 136 or Cement lime mortar 1:2:9 having maximum
strength of 105 Kg. por Sge.cme. (1500 lba. por sq.ine

) Foxr ¥irat Floor to Second Floors Bricks having maximam
strength of 70 Xds POf 8g.Cie in Coment mOrtar 1:3 or lime
cement mortar (13116) .

(c) Halls above. ReCs " gloprs Bricks having a atrength of
70 Kg, per sqg.cm, in cemont mortar 1316 or cement lime

‘1", 2‘9) - ' )

Savinas

- It is very economical - the overall economy boing derived
from saving in materials, lakour and time, The saving
in me covered area Gue to reduction in thickness of wall
from 18" to 9". The overall soving derived from this is
6% in the total cost of congtruction.

The doors and windows is onaof the cxpensive items of
constnc tione. The traditional method of providing timher
frame for doors and windows ia becoming expansive. The
reason being noneavailability of seasoned f.inher and very
heavy demand on timber on account of huge construction
activities. If an unseascned and inferior timber is ixsed.
it will not last long thhas creating a lot of maintenance
problem additg additional expenditure. Thore are really
very few manmufacturers in this country. The transportation
is axorbitant. It consumes time. So far low cost housing
the provision of steel windows and Goors can be ru;ed out
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] 4.913!:&'&?0

The beat salution to solve thig problem is to provide siwple
reinforced concreta frames, both for doors and wirdows.

R CoCe framees for doors and windowa have been developed

by Vaﬂous institutions = the A4l fference being mxnly in the
fixing arrangements of the shutters,

Savinses

This technique gives an emnoasv upto 50% as compared to teak
wood frames. ReCeCe and window frames mith steel plate
fixture can, therefore, be suitable to adopt in lowe.cost
housing. |

{c) Lintplss

This technique developed by the C,B.R.XI,, Roorkee swhich

can lead to substantial ssving as compared to the usual
cast=in-aite ;M-ck linteslbased on the trianqular loading
theory. The actusd loads to be carried by the lintel are
difficult to datormine, as these greatly dapana upon the
a:tt_en;k of arching action daveloped within brick work on top.
Test condpoted in UsX., on plinth boams supported on piles
have indicated that asubjfect to0 certain conditiona the
plinth beams carzying brick walls may ba ﬁeatgnud on the
basis of an equivalent hindiag moment. It has aloo been
astablished that such doams mostly act as composite members,
- tension being takan dw the ﬁ‘cuco ‘baam and the compreasion
by the hrick work abovae. This is greatly in contrast with
the conventional method of dasigning lintels over door or
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window openings are also subjected to conditions of locding
comparable to the plinth beams, the lintels could de
designed on this principle.

The depth of the lintel has beon fixed as 7,6 cm, tO
correspond to a coursa of brick work and to give adequate
vigidity against deflection rmt;lng héndl.ing and placing ,
in position. I0ad tasts carrfied out by the CuB.R.I., !iomrkee
on 23 cm. wide and 7.6 om., thick lintels, reinforced with
3 bars of 10 mm. dia plated contrally and heving a apan

of 1,83 m. with 48 cme high brick work in cement uortar
(2:€) on top, have showm that fatlure éc:c:m:ﬁﬂ at a load
intensity of B.3) tons per yunning meter, Xt has also
hoan established that load carryirng capacity of tha lintel
ineraases with the increase in the length of the side |
mpoert&ng MagONEYY hne_ for normal loading conditicna, a
lanath of min. 23 om, of side supporting brick masanry ls

- sufficient. The bearing for lintel should be min. 11.5 om.
Honce fmﬁf normal loading conditions in building single or
melti.storeyed, a 7.6 cm. thick precast lints) having min.
of 46 cm. brick mﬁmm gbove 15 adagquats for opaning
upto 1.83 me The mortar for birck masonry thall dbe 13136
cement, lime sand or 1:6 é@enat., sand, three 16 wmm d4ias
bars as main refnforcemant and 6 mme din dlstribution bars
® 30 cme wide lintel. The reinfarement shall be placed
centrally in the lintel., Tha top surface of the precast
lintel chall be finished rough to provide key with the
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dbrick work on top. The lintel shall be temporarily
suprorted to a length of sbout 30 an. n middle tLll tha
wall above attains the necessary ‘gtmﬁgth. there required
provision of R.C.Ce chajfas can be readily made by projecting
the stcel bars during the catiing of lintels and chajls
cast~insitu subgequently. Where two lintels cross each
othar, half related and douhle& Joints mey De provided

while precasting the lintels.

These lintels are sconomical and save timein construction.
It saves spproximately 50% in materfsls and in overall
cost as compared to lintels based on conventional design.
(9 Roofinas

Roof constitutes sbout 25% of the building costs, any
savin:; in thig item will have substantial influence on the
total cost of the building. The foregoing review of the
conventional types of roof aumaticaiiy Jeads us to the
validityof prefsbrication and standardisation of the roofing
system 80 as to attain speed and economy in this element
of the structure., In prefsbrication as the shuttering

is replaced by moulds, vhich can be used more number of
times than the shuttering, there will be saving in this
item. In prefabricated mnstruétmn. it is also possible
to m:-oduea cores or lollows in the precast units to
reduce the materials emmpt.im and self.watght, IXf the

roof units are preocast and kept médy. then as soon as the
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walls reach the floor lavel, the units ¢an be laid and the
construction above can procead without delay. Howaver,

in the present context the techniques of praefabhrication

and standardisation suffer from the limitations of the
building industry such as lack of equipment for handling
and lifting large and heavy components, skilled manpower
and adequate transport factlities thus making fully
intustrialised techniques unsuitable for some time to

comage

The CeBuR.I., Roorkes and other institutes have thorefore
concantrated and devaloped techniquss more sulitable for
patial prefabrication. Theo accent has heen primarily on
manual handling of precast units. The following typaes of
units for roofs have therefore becn daveloped for
adoption. ‘

1. Precant R.,CuC. Planks
2, Cellular Unit

3+ Doubly curved roof

4. Hollow blocks

5+ Channel unit

6. Cored Unit

Feollowing criteria have been taken into actount for the |
selaction of amulta le type of roofing system -

1, Cozt econcmics | ‘

2. Consumption of steel and coment

3. Plush ceiling from aesthetic point of view
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4. Weight or pma?tt units to Eacilitats ensy haniling
5. Camposite or fully precast construction '
6. Simplicity in the methnd of castina,

Tha tabla Bhalow gives a comparigon hetwper waricus types
of mofs in torm: of porcemtage savings of steel, cemani
anAd cont over the tradizipnal 12.25 cme thivk R.C.C. slab
for a span of 3.5 maters, |

%ﬁﬁmﬁiﬂﬂ mmsﬂ 11,28 C& -.mrcx R.Clcp S1AB &

SE.N0., ¥ Tyne of Ract

— - ——
1. Precast R.C.C. Platkse . as% 3% 47X
2, Cellular Uniet: |
a8, ¥With rectsngular dese s TEX 4%

 be with T Beem 22% Sa%  35%
3. Doubly cirved rood 27.55%  37,.84% 36.5%
4.  Hollew Blocks | - - 25%
S5« Chamwl Unit _ 42.5% 4,24% IaX
6. Tondd Usit 22.,2% £.8% 13,.8%

.. oy

SOURCE: C.B.R.X. DIOEST

It {8 avident from the adove comparison that Pracast R.C.C.
plank type of roof offers the maximuw cCgparstive econcey
in terms of materials and unit cost,
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CHA P, R -
CONCLUSIONS & RECOMMENDATIORS

7.1. GONCLUSYONS

Thore is no end of the problem of Housing and it is not
possible to sccedeto all the aspects in type design houaing.
However, the effort has been madeto snalyse and'com':luda the
obgervations in details in Chapters itself the conclusions of
of all the studies aregiven belows-

- FPopulation of Delhi is increasing and various Ministeries

and Central Govermment offices are expanding, Consequently,
housing demands are also inCreeasing, The Governsent had made
provisions offunds under Five~Year Plans through public agencies,
but it resulted into a limited rolein this field, due to high
rate of housing ahortiga. In genernl pool residential accommo-
dation, the demand was estimated after IV Plan, 99,828 and supply
wvas only 40904, In t-.‘lrze~ Department of 'n.n.n.c.. demand was 8266
and Bup'ply' was 1927, Henca, the position of Housing in public
sector is going out of control,

In the pﬁbi.lc sector housing, speed of ccnit:mchipz_x is also
observed to be very slowe The designing, ﬁlaming. aestimating,
approval and sward of contract tskes unexpected long time, wh‘ich
results into delay and‘ eligible Govt, servantc suffer for long
time for the want of official accomrodation. The gquality otx
the houses 1s also not found upto the standard, becsusé of the
cdﬁttact system. The contractor slways tries to use substandard

type of material end to meke lbast use of the § ckness of

AN
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of supervisory staff, Secondly, the technical set-up is

also responsible to a great extent, because of the resson that
concerned tachnical cells are not working in close coordination
among smong the Architects, Plamers and Structure Engineer
and zite engineer which also delsy the construction for the
want of decisions and Lo briny solution and implementation of
the same. The af.udy has also revealed that users reactions
have not been incorporated in the designing.

The comparative analysis has revealed that the wall and
circulation greas are also more. For greater efficiency in
#design, it could be possibly reducad, The ceiling height is

more keeping in view the aconomy.

The space areas of the type designs are reducing, perhaps due

to the reason to keep balance between the overall cost of the
building and minimu spmce requirements which had also resulted
}inta untidy spots and does not fulfil the socio-economic demand
of the family. In Type II asome designs are of 2 room set and
some are 3 roos set, The more mumber of rooms mgy be good for
privacy, but due to their being lesser in size create the
problems of furniture layout, the position ofthe cupboards, shelves
and almirsh are not properly chalked out, which creates

di £ficuty 4in movement spaces, often furniture dimensions, &the
anthropometric ’dtm.en-ions. the rooms have been found untidy

as obascrved in residential space analysis Plates in the Chapter 4
Physical Analysis of Type Deaign,

Certain shortcomings are also observed in the room sizes and
kitchen ginea. The spaces are not related to the sice of
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furniture layout and anthropometric dimensions, which resulted
into inadequate space for performing household activities,

in living roomg and taking meals in kitchen, as no provision
of separate dining space is possible in the limited standards
of Type IX.

In addition ot it, considering conosumers demands and fanlly
space recguirements the balcony provided on upper floor is

quite less fuwidth to gccomnodate cotg etc. for sleeping during

sumner and fuarther no provision of wash basin ia made,

In gencral the houses are compact with no serious problems of
light ana ventilation only it is less due to some unavoidable

circumst ances,

The case study of type II guarters at R&adjng Road had revealed
that more dcnsity is .acmqvud by providing more buflt.up area

in relation to space which resulted in overcrowding, lack

of croas vam:uat.icﬁ and lighting due to the reagson of closeness
of the structure as compared to open spaces, The front and

resr courts around the house with much less living space

for sdtting, sleepiny and drying clothes and privacy of dwelling
units. The community spaca.s i.e. play ground and parks etc,

are also observed much less than the recommendation of H.B.0,
Code 1970 and Master Plan for Delhi.
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The socio-economic study results of N.B.0. revanlead that 62.1* '
of sllotteces are kseping cycles and 12.1 X oscooters and only
25,.6% are having no conveyance o>£ their own 4in type XX, HNo
provision ofcycle shed/scooter shed is made in general, as the
study reveals it is sn essential part of the inhsbitants to park
their vehicle, in urban city like Talhi.

The access of roads to the dwelling units is also obumd not
praperly segregated and defined, which may result into accidents
and unspffe for fnhabitents and no gpace for parking etc.
Rdat!.oﬁmip betwien building height and open apaces is mlso
lacking.

A1l the type designed houses are of the same height resulting
into uniform patter in relation to akyliue. The repetitive type
of conastruction, ssme texture and colours etc. give tiresome,

monotonous irpression and lacks visual interest.

Not much difference in cost is observed by traditional method

of m:tmction. only structural column, have increased the cost
It seems that public gecto is not giving proper attention to
m&és the cost by using techniqueg i-n'design and replacing
nni:hr:l.a,la. The desicn pattern is same as adopted quite back with
only certain modificastion. No new construction and economy '1n

design techniques are followed to reduce overall cost by this
sactor.

7.2. Regpmmendationss.

Shortage of houses can only be avoided with long-term plenning and
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and mass production of houses. Yor improving the existing

sltuntion, maximum provision for funds allocation should be msade
to £il1 up the gap, because the Central Govty. had played a very
nmited role in this ﬂew¢

for good and economical designing, spesd in coanstruction, decision
and implemert ation etc. the present set up of the public
organisation heeds modification, The technical cells, instead of

- working spearately should be made to work together in collaboration.
There should be proper coordination among the Architects, Town
Planners and Englneers and they have to accept the challenge

to produce good functional and economical type design houses,

users reactiona about the dwaelliing units should be cbtaincd for
improvement and also to be incorporated in next type desion of
houges and platning of layouts., |

The comparative study has revealed lack of desion efficiency, walls
and circulation areas can de possibly reduced to s greater extent
by proper designing, maxisum cross load dbaaring walls to save

- cost and to safve more unito,.

from nocial conaideration and family sizes, three room set is
desiradle for the occupant of type XX, The 1living room has been
to be less than 120 sq.ft. Its length anad width should be so
arranged, keeping relevance with anthropometric dimensiona and
standard furniturs sizes, which normally found in general, so that
most of the space does not Q0 waste. The bed rocm asize of 100 Sfe
is sufficiant, but proper attention should be given to decide

the position of cup boards, shelves aetc. Secondly more space
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for éxotm.nq etc. and every bad room should de provided with
facilitfes of cupboards. Thekitchen should be spproximately
equare in sizes with more ares, provides ¢ood sitting space
while esting. HMore storage space houdl also be provided, |

The cccupants of upper f£loors should be provided with bigger
balconies for sleeping in gummer, and provision of wash basin

~ should be also provided in view of the pociomeconomic needs of the
fanily. In genersl houses are compact with adequate light and
ventilation. Howewer, kitchen, bath, W.C, atc, should have more
Mght, It is slao recomhended that it should have 4 Sq.n. opehing |
for parmatent ventilatione | |

The dwelling units should have living space, around the houses
- and communicy type of amenities f.e,. play grounds, parks etc.
for healthy environment fndifferent sizes and composition.

It should also fulfil the recommendation of R.B.0. code 1970
and Delhi Master Plan, All these shortcomings are observed in
Type IX quarters at Reading Road, New Delhi constructed by
Ru.D.M.C,

Provislon of cycle/scooter shed, with facilities of parking
vehicle should also be provided, conaidoring it the essential
feature of the urdban life.

Keaping in view the nafity; proper segmgat&mmé vehicular and
pedestrisn accesz to the dvelling unita should be provided.
The type-designed houses 0f sgme height are resulting into
unfform pattern in relatfon to skyline. To improvethis

Af fferent heights should de given, which will result into
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page No. Iire Ro. Discription |

1  § r@dily’ to be read as rapidly

1 % pmjetion to be read as pr.'oaect.ton | v
? 2 : quantitaiva to be read as quantitat:lw
10 22 occupsy to be read as occupy

12 22 falts to be read as flats

24 3 hafe to be read as have

26 ¢ council to be read as council

3 B 2 ot~is to be read as to its

32 11 electrif citting to be read as electric fittings
32 12 lawsn to be read as lawns '

32 13 wash bisin to be read as wach basin
39 1 Narisna to be read as Naraina

62 13 thee to be read as the

.67 3 didiness to be read as tightness

95 4 inatitutions to be read as institutions
3104 21 tye to be read as the

- 110 22 cnenat to be read as cement

111 24 lollows to be read as holiaws

118 | 7 heeds to be read as needs

116 8 spearately to be read as separately
120 4 shoudl to be read as should

126 11 koppelman to be read as koppleman
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for clothing etc. and every bed room should be provided with
facilitias of cupboards. Thekitchen should be spproximately
equare in sizep with more areas, provides good zdtting space
vhile eatinge More storage space shoudl also be provided, |

The occupants of upper floors should be provided with bigger
balconies for sleeping in summner, snd provision of wash basin
should be alszo provided in view of the socio-escommic needs of the
family. In ganersl houses are compact with adequate light and
ventilation. Howewer, kitchen, bath, W.C, atce should have more
1ight. It is slso recommended that it should have 4 Sq.n. opening
for pormatent ventilation. | |

The dwelling units should have 1living space, around the houses
T and communicy type of asmenities f.e, play grounds, parks etce.
for healthy envirorment fndifferent sizes and composition,

It should also fulfil the recom-endation of N.B.0. code 1970
and Delhi Master Plan, All these shortcomings are observed in
Type IX gquarters at Reading Road, Hew Delhi constructed by
RaDeH.Co

Provision of cycle/scooter shed, with facilities of parking
vehicle should also be provided, considering it the essential
ftaature of the urdban life.

Keeping in view the safety, proper sqgugationod vehicular and
pedastrian access to the duelling unita should ba rovided.

The type - -designed houses 0f stme height are resulting into
unfform pattern in relation to skyline., To improvethis
aifferent heichts should be given, which will result into
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varistion and eatadblish new urban form,

To reduce monotonousn afiect and to create visaal interest, szetbacks
in buildings with varyingspaces, different taxture and different
colours shoudl be provided to break uniformity,

The back lanes oF long passage in front are producing dull

and corridor form, which should be avoided and relationship bhetwaen
the height and spaces should be Mma. The bullding plan
should be zo oriented that the area of sunlit walls and windws

in them iz kept to a ninimum,

The reflective properties of light coloidr (white washed rocf and
walls) should be usad for waréing off solar heat.<

Trees should be planted in such & mamer that these should not

prevent the coocling summner bleecgt.

Forgood ventilation prevailingwind ‘mou;m also penetrate the
builaing,

The cost of thebuilding could be substantially reaacad bjr Judicisus
planning, maxirum henefit of ¢cross walls, use of new materials and

daveloped techniques invented by C,B,R,I. and other 1:@3&%‘;&41}@:
a8 stated in 6th Chapter,

For economy in constpruction cost, the ceiling height is also one
of thn important factors in d&s&gnlng any mﬂd:.ng. Therefore,
height provided 9'%6" and 10'«0" is on the upper side. After
considaring physical and pasychological comforts C.B.R.I. has
recommended cefling helght of 8'«.4", Thus providing lesser
height in fowr storey construction could heavily minimize the
ovarall construction cost.

The cost of the doors s more than wallings therefore doors
provided necds to be reduced after due congideratfon.
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