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I 

otArrER-a  
virponuctrau 

In India, the population is increasing rap-dily. leach demands 
urgent solution to the housing problems of urban cities, 

specially in big cities like Calcutta, Bombay, DoThi, Madras, 

Bangalore. Ahmedabad, Hyderabad and Kanpur etc. 

Delhi had population of 24,00 lees in 1901 end had grown 
to a city of 36,29,822 in 1971 according the Census of 
India, The population trend in Delhi frees 1911 to 1971 is 
decade wise indicated in the Plate and refer table in 
Appendix 1.A. The population protetion as estimated as per 
work studies volume I Delhi Raster Plan is as undert4. 

nattLERALIAL 
E MOAN POP TION 	LW! 

Year 	 Projected population in lac, 

1961 23.4 
1971 33.1 
1901 49.8 

SOURCEI Rorer Studies Vol. 1, Delhi 
Master Pun. 

Sri Shri Iganohar, Architect and Planner, Town and Country 
Planning. New Delhi had summarised the situation in the 
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S3 ttlar pesiti iss existing it public aector housing. 
to the :progrozsive uxbattisation of ritht, it has resulted 

into expansion of .central offices and ministriea. 	large* 
moaner of govt. employees increase during past decadent in 
1911 it 1*.ts only 7,039S which inctvesed upto 1eR7•200 in  1971 
aepet census of Govt. employees, min*stry of Labour and 
Vaiployment records. It is shown in Plate decade wise Increase  

and perCentage increase in each decade. 'teat shorta0e is 
oaring beyond-  control. In Govt, housing at Centre, States 
and Local levels it was proposed to build 63.000 units (Type 
Design Mouses) hy MI*  while the total units actually 
constructed till 1971. were estimated only 21.065. The 
unite constructed by various public agenciea are given 
in Table: Ito Mil) and residential areas are shown in Plate 

d in. Chapter 3 X under the 
tole of Public Sector, seCtor..vise. 
The pre eat shortage i; il3ustra 
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1.1* Xdautalhatrotism 9 ItIt Probing'  

Perhaps the most forsddable problem, which the Public Sector  
faces in India is acute shortage of housing (quantiteive) 
the other problem is qualitative* Tb solve the problem 
of shortage is a impossible task for the Oovt. with her 
resources in a short period. The author wishes to define 
only qualitative aspects of housing. 

In India, Public agencies construct and maintain a large 
number of quarters kown  as Type Design Rouses. There are 
various types of quarters from Type I to Type VI classified 
as per recometlided plinth areas. In detail it is defined 
in Chapter III* Previous records of the Public Sector show 
that the construction of houses take much time than Private 
sector housing. In tNiblic housing whether in Central or 
State Govt, the are three separate operations: each house 
or building is designed bY the Architect, the layout of 
the colony is prepared by the Town Planner, design of 
structure and execution through Engineers by contract system 
(procedure is defined in Chapter XI). In the private sector 
all the work is done in coordination except the production 
throw* contractors or the individuals themselves by 
employing labour. The quality of the private sector houslaag 
is considered better then public housing is also a matter 
requiring assessment* 

Apart from this, type design housesepresent many phy ail 
and economic problems. The physical problems are as 
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functionally the house is not efficientr for example hour 
wife has to live in house throughout the day and husband 
has to go for duty regularly. So house wife has to 
perform many activities during day timer she is engaged 
in some sort of house works i.e. cleaning, cooking and 
looking after the children. nor all these activities she 
always prefer easy access and and easy space for movement* 
During holidays and night time the family come together and 
separates for different activities i.e. forael and infontal 
meals and entertaininaj friends etc. They also want to relax 
and rest. Alt theme activities have impact on the space 
requirements, standards etc. All these aspacta are related 
with each other. The Occupant feels that his house is not 
properly designed after deeply considering the ft-v=4 01111 
demand, so this is a matter of study for efficient designing. 

A triter n of good design house is that it must provide 
inhabitants a proper environment for healthy growth, 
both from spiritual and Physical points of 'tem. 
To provide inhabitants a proper envirormient for healthy  

growth is influenOed by several factors .1.e. efficient design 
of Sufficient size to meet the daily regutremonts of the 
households/families. These spaces are fixed in the public 

- sector on the basis of their income range, perhaps without 
considering their social. needs, Secondly, the 	s aloes 
are neat based on the some fundamental demands. Sometime the 
designer provide them two rooms and sometime three rooms et... 



It is fact that sore rooms-  are good keeping privacy in view. 
but on the other hand it creates a problem of furniture 
layout and instead of providing healthy environment it 
berms untidy. For healthful housing good lighting and wenti.. 
:Attica is desired and for thermal comfort orientation of 
houses require proper attention. All these problems are 
related with physical reguiremento of human beings. 

*Kan is a social animal*. he is always influeneed by the 
external environment. 1`l ererfere. he alwa.ye wed* open 
spaces around the hour* for sitting 340 for, soCini gathering 
etc• wi y be parks irkld plow groundn etc Neater Plan also 
sadasane remreclendations i.e. front and mar mnrtyerds 
for sitting, sleeping in aututor and drying clathet% etc. 
In tile multistoroyod housing these amenities are provided 
in the shape of balcony, tarrece etc. iltut still all these 
problems are not solved to the extent. Therefore. it is 
also a matter of concern.. Anotherproblem is of densities. 
Ir is said ithait. more douse aeeas create prob3„sai of overcrowding. 
It is also LiaLitsved that 'Thigh densities are inherently 
evil sae that of new densItiee are itherently qeod. 

The people, who live in certain areas or colonies watnted to 
live safely and always prefer easy approach to the market 
schools and offices etc. Sometime it is felt that due to 
heavy vehicular traffic is linking their houess and causes 
accidents or these facilities are quite away from their 
residences. ao these type of problems also exist in housing 
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areas, is a matter of examination fOr solving future problems, 

Vhso various acjenciee construct any colony or area, it has got 
some Impact on the urban forms since public authorities 

in Delhi had also developed many areas in the form of type 
desiqn, thefts hams some impact on the city, which is a 
mattclr at! onalyals for the town planners to find out its 

offtct cn the city in the shape of urban form. 

Rousting cost Is increasing day by day due to rise in prices 
of meteriele etc. So it has become difficult for the 
organisations to control tho cost of the buildings. Tahing 
congnisance of this, attempts are made to reduce the cost 
by using design techniques and materials which could solve:  

the problem and bring down the cost. 

x .x ispirmtTorm so pleY decisive part in fo 
of 	requ,Areonnt tor e particular type design housing, 
bnt to a very 	extent it la determined by the economic 
ptalzo f,f1 the toren 	?o observe this nociofteconomic 
troZamt ittlermy wan vonducgad by MJ1340-41, and published a report 
Gfame blvief! rmsults aro glvon at the end of this chapter. 

f -1 

Rousing problems are !mutt' 	 on housing es 
Identified In tmlwf, whia 
in the present estioup-of the Pu , organisativnes reaping 
this in vlet and to fulfil obtectivo, the study is oriented 
(4.% critically analrao the tIndcOmantlanedi aspect" by the 
author, IlleA4  Lg otvon daaccpitlertttlon, toIcht be useful 

place of importance 



for the concerned organisationst 

• to examine the shortcomings and role of the folUebing 
public sectors. 
I Central Public 'Works Department, New Delhi. 
ist New Delhi Kunicipat .Coernittee. New 
ill•Delhi Development Authority, Delhi 
to find amend, supply and reasons of delay in implementing 
decisions and 'construction programming. Elaether to 
suggest changes .and improvement in the set-up accordingly. 

• to analyse type design housing of the above sectors.? to 
(suggest suitable improvements in accorenodatiors for 
healthy living. 

• to compare different standards  standar adopted by various public 
agencies to find its feaaibil 

• to provide sufficient living space within and around 
the house to meet the demands of the fami lea and 
to suggest adequate open spaces for private and communal 
enjoyment. outdoor living, recreation. etc. 
to provide adequate vehicular and pedestrian acceas. 
to provide visually pleasant housing with respect to 
open spaces and urban tone to meet the physical 
requirmeentit of the inhabitants for healthy environment. 

• To suggest cost reduction techniques in designing and 
materials for economical typo deeigns 
to provide suitable at useful data in compiled forms 
for the use of future planning and deaigning. 

The scope of type design housing problems is too wide There 

11 
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ass about seven types of buses in public sectors, i.e. 
type X to VII or let some cases sorer each having diefoncrant. 
space accuenodati‘v and allottApd on thebasis of different 
Beale of pay, bit this study is limited to type Is quarters 
of public agencies under case studies, due to similar space 
requircsaonta and pay range and avertige hougehold sines etc. 
The criteria for seleCtIon of case smudies is donned In 
Chapter III undorthe /toad. avaluation of Cage Studieo. 

The various information have bee, Itt Collected personally fres 

the departments eau may vary. The anthromstric data is based 
on directly CikEtsit•Ie. dimensions plbliehed it 00%,Irrtals of 
Indian, Institute of krchitects and Socio.econamic results 
of .13.0, Surt,ey Mir:arta. 

1, IiinegixageaftBsiumaramajalLate t 

This information based on the socio.econa c survey was 
conducted by N.13.0. by interviewing the residents of 
selected type-II, III and IV' flats in New Delhi. Since the 
author is more concerned with type XX quarters of Public 
Sectors*  some more emphasis is given to XX in relation to 
other. 

i•a•i Atitt-A.SASLIAR., 

The employees occupying these felts belong to different 
States of InOniao, flit 72% of then carte from neighbouring 

states of! %Pip. runi nth Ranianik and Himacbal Pradesh. 

1,i .2  ketitSULALataX 
Tlieaverage stay of ton a llott er in Delhi. and inGovernment 
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quarters worked out to 199 months. 84 months and 21 'scathe 

respectively (1•e• 11. Ili and XVI 

1•403. aseLoggpostrelons  

58% of the ellottees of typeXi are in the age group of 
36•11,5, but 52% of ellottees of type XXX and nearly 77% of 
the allottees of type XV are warted out to the age of 46.55 

years. Overall average is 43 years• 

104,4, asmabstimatzgis. 

The avers /ft heligetrald silts w;ts . ard out 5.1. Tha hetmehold 

sire did not vary mach front one type to other, 1/3rd of 
household womb-ere was below IS years of age and 1f 5th in 
the age of 15.24 ,tend` 42% in the ago group of 25.59 ;mare* 
The allottees of typo la Cats are younger in age in 
comparison to others. 

1.045 •5• ZOSOilitPatgait 

A particular type of quarters 1 allotted to the employees 
on the basis of their pays, Income of 86% of occupants 

of typo IX flats was worked out Rs•500 or less and 93% of 
type XXX flats were between Ra•40700 and nearly 4/5th of 

the occupants of Type XV flats had monthly locate of 
600.1000 

144 .6. 

62.1% of eIlettees were keeping cyc e 4 12441A scooters 
and 25.8% ware having no conveyance of their. Otin in type XX 
occupants• 
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1.4 gsagnig.satLainam 

It depends upon the income level and taste of the occupants 
to use those fuels which era non...msoking and want some 

energy for cooking. 37.4% use gas 31% kerosen oil, 31416% 
use soft coke. 

fammittsulurthamageggitts 

Nearly 30% of allottees were sleeping 	. 	rooms in 
isuniiver in fonxi-Lsterayed felts« 	euse tha balcony is in. 
sufficient to accomodate ell. SieirstlOrl2 f thci 	 It* 

bubl stertioet#  where the eleploYeas have choice to  sleep 
in laws and terrace. 219 of allettess were estimated sleeping 
inside the rooms due to change of the living habits of the 
people. 

4- .9. osszawda-ftweld 
'Mere is a demand for bigger or 	onal balcony from 
allottess i treop active of their hemsehold sire. 
Bigger kit-chain even at the coot of reduction in some 
areas, mostly tho passe:, a apace has been suggested 
Allottess ole, Type IV caultiatoreyed buildings preferred 
bigger kitten by reducing the dining space near the 
kitchen.. 
A motor of allotteee were prepared to pay more than R$.20 
per month if they were provided with extra space. 
A wash basin in every type of flat appear* to be a `must',  

S. 	fa% of allottees were satisfied with the arrangement of 
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of sun lightduring winter and were happy with the 

protection provided against heat.. No serious complaint 

eras made but day light* 
Problems of waste disposal and cleanliness tr2 common 

space. causing sari: concern in four storeyed buildings, 

7. 	Scree atimnr invt,..rtcf2, 012%-tuoations relate tos•• 

ReAluesabzIent and distribution of cpacee in,?Mt it 
Epi .E4-,oreyed 23,411,dings and kitchen aboula n*t open 
dirmtly In living rano, 

awnrato vztrartcto for orateper is 
deslared by.70rofrldin a verandah on the balcside• 
which could help in getting sun in winter* 
Pftvistan of more shelves/racks in rocas and 
bath nom" etc. 



ROLE O  pulp= SECTOR 

Public housing implies to the dwelling that are owned by the 
Central. State and local governmental agencies or a public 
body. in COMM usage, the distinction between public and 
private housing basbeen defined in terms of dwellings, whose 
capital cost is financed by a Goverturient agency or by a 
public body. There are various agencies as defined in.  
Chapter X, construct type design houses in Delhi. The 
description of few agencies under study is as follows:. 

DanatMaatMIL.Whi. 

2 • Ne Dan4DIAARAASmmittMu 

a 3. ftibi ewtsuLbAudtjj..._ 

2.1 C tt 

  

The Central Public Works Department is the agency of Central 
Government operating throughout the country for construction 
.maintenance and repairs of all works and buildings financed 
from civil warts budget, including renting and purchase of 
buildings. 

The Engineer-in-Chief, who is the head of the Department acts, 

ale* as ..a technical adviser to the Government of India. On 

the administrative side, he is assisted by the Director of 
Administration and Deputy Directors. Besides this, Chief 
Architect, Town Planner and Director of Horticulture assist 
The role of public sector has already been defined in 
Chapter 1, i.e. Inttoduction Table No.1 (W. 
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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 Functions*  

Apart from other works, this department also undertakes 

construction of'type design houses for the employees of 

Central Government i.e. various Ministries and their subordinate 

organisations. when houses are completed in every respect, 

they hand it over to the Directorate of Estate, who is 

according to the reduirements or seniority of employees in 

various categories, send the intimation to the Head of the 

Departments. Maintenance of such houses is also done by the 

2.1.2. Prof 

For the selection of site, the Ministry consults the P C 	D •_ •W • • 

regarding the suitability of site. After selection, the 

Ministry intimate the requirements to the Additional Chief 

Engineer concerned. The Senior Architect is deputed to 

prepare the Architectural drawings for the work. At this 

stage the Ardhitect is in close contact with the client i.e. 

Ministries regarding the requirements. Then preliminary 

estimate is pr?pared on preliminary drawings for adminstrative 

approval. In Case of the project costing more than 10 lace, 

approval of expenditure of Finance Committee presided by 

the Finance Minister has to be. obtained. After sanction, 

detailed drawings and estimate are prepared. 
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2.1.3 TechpA al_s_ancapat 

Technical sanction is then accorded on the basis of detailed 
estimate and for inviting tenders. Powers of the sanction 
are given below'. 

Engineer.in.Chief 	•••• 	Puli pow* 
Chief Engineer 	 0406* 	Fu it power 
Superintending Engineer 	Rs,10 lakbe 
Executive Engineer 	 Rs. 1 lakh 
Apaistant Engineer 	 Rs.5,001) 

2.1.4. TOnderps  

Tenders costing more than R8.2%000 are advertised in the 
press through advertisement and visual publicity. The powers 
of Engineers to accept the tenders aret.. 

Eno:neer in.ChiefiEbief Engineer 	Over 19 iakhs 
Superintending Engineer 	 Rs.1.10 lekhs 
Executive Engineer 	 Fts,1 lakh 

2.1.. 5. AGSSatginalidtteral. 

When the competent authority has taken the decision, the 
Executive Engineer issue the letter of acceptance and 
directing the tenderer to commence the work. 

2.106* itgUMNIM21191.V02,1 

The Miniitry of Works, Mousing .according to the pr vie ion in 
various plans intimate the other Ministries. • Theme falai 
are .pleced at the disposal of Cor,„W D, for construction, 
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otft of the General Pool Fund 

The financial allocations made for housing in Plan projects 

for construction of residential and non.residential 

accommodation weret*. 

EXppoditure  

Int Plan 12.93 cror 11.00 Crores 

2nd Plan 18. SO 14.90 

3rd Plan 35.00 28.50 
15.00 

tat plan 30.83 24.42 

Sources Betimolto Committee Report, 
Ministry of worts, HouslOi0 h. 
Directorate Estate, New Delhi,  

- 2•1•7• uagtAeLLan„Biztai 
Detaile of accommodation available in Deihl and percentage 
of satisfactiln &thieved during 1st, Undo  IlIrd and IVth 

Plan are abown in Table No, 	and plotted in Charte 
PO3 itiott of T 	late (Appendix 2 '1*$.1* 

2 2, 

1958• all eleven local bodies were merged with Delhi 
cipal Con.Norotion exxcept N.D.$.C. The New Delhi 

municipal Committee had to be kept separate, because under 

its jurisdiction vested most of the central offices and 
M,P,Quartere and it had certain special characteristics 
and to keep away from the hands of elected council of the 

Corporation. The nominated body having a member including 



including the Presidentof Committee who is the head and 

full-time officer. 

2.2.1. EIMS1a= 

New Delhi municipal Committee is constituted of various 

Departments having executives of various departments with 

deliberation wings* The President, who is an official member 

is the administrative Head* The other merrbers of the 

committee are either officials, ex-officials or nominated 

members* There are sub.committees such as work sub-

comittees• 

22 

2.2,2 PunctiopW .  

Construction of drains, drainage work, latrines, 

urinals and cleaning etc, which is in public use. 

• 

	

	Removal of objectionable projection from streets, 

and other public plaCes* 

the provision of housing e+cca►mmodation for any 

class of inhabitants* 

Construction and provision of accoartodation for 

staff in the shape of type design. 

The -functions of the N•DOL.C• are similar to Municipal.  

Corporation, but within limited area. 

2.203* ProCeARP0 

bridges 

The procedure whirl h 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 pzoceesed through the Works Committee. whereas in 
case of undertakings, the estimates hafts to be forwarded 
through the respective committees., 

2.2.4. angitu... 

The Committee has got enough funds at its 	sal. 

itbragitauga.argbamornrait 

Details of accommodation available in Delhi till 1973 are 
tabulated in Chart and shown in Appendix 113 9) 

2,2,S. za12Mmtavidtatu. 

Allotment rules are same as being adopted by Central Govt. 
except on priority basis, which is done in consultation 
with the allotment 	 ttee.. 	 -  

SOURCE* Land & Estate Development, H.D.M.C. 

2 3. 

 

ttY1 

 

Delhi Development Authority is constituted of eleven member 
with the Lt•Governor as the Chairman and other member of D.D.A. 
is Vice-President, 2 members of Parliament. 4 Councillors of 
Municipal Corporation. of Delhi,. Member of Metropolitan 
Council. President of N.D.M.C. and Engineer members, one 
finance and accounts member, an officer on Special Duty 
and one adninistrative officer. 

2.3.1. atigattegum 

Standing committees; fore thecases are referred to Delhi 
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and all development charges are recovered fromID,D*A* 

Then D.D.A. advertises iteprogranme of disposal of land. 

2.3.5. Pun4st 

Out of revolving funds of Rs.S crores placed at the disposal 

of Lt.Governor, all transactions relating to the land 

developmont under the schemes for large scale acquisition, 

i'DeveloPmont and Dispnsal of land in Dolhin  are operated 

from this funds. 

2.3.6. :41=t814419bilIMZDIAA 

As per latest information regarding the type. of houses 

constructed, under construction and proceau of construction 

are as given below. 

*0 Ha 	ON A$ ON 	JULY 75, 

	

Under 	Process of 
Co 	ct 

ants 6366 1789 4106 

2.„1,43, 11031 2199 2939 

M 61 ,G, 26790 2548 1649 

To ea *. 0694 

Old poz Lion of the 0, *A*  type ( rc€ 1972) 

Rouses area tabulated in the Plate. 

Source' Planning Call 0.0*A. 
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rnment of Zndia and other similar agencies provide. 
housing accostrodation of is ealployees in view of the 
scarcity in private sector of proper houses within the 
rent paying capacity of the employees. Considering this 
Government econanodation is allotted to the employees on 
the basis of duration of service and pay of the employees. 

3.0,1 Classification f Residenti 1 Accommodation 

2:0) 
Residential Unit Xstairca" & 	sleeping 

1. x 34 Sq.m. 365 sft. 5.0 Sq.m. 54,0 Sft 5,6 Scion. 60 

2,  ii SO • 535 50 54..0 5.6 • 60 '  

3,  III 66 710 5.0 54.0 6,0 60 
4.  2V 84 900 5.0 • 54.0 7.8 84" 
S, V 139 1500 6.0 64.5 8.9 r 96 • 
6. VI 195 • 2100 6.0 • 64.5 8.9 96 '  

No plinth areas have been provided for Type Vii and Viii. 
rilzsa are decided on the merit of each case. 

Sources Ministry of Works•  
Housing, New 

3,0.2. 	 4,1 _1 	_ 

Eligibility for di fie nt types of accomodetion area-
wise in given belays- 
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Type 	Plinth Area 	 Pay Range (per month) 

365 5 ft. 

540 
710 

900 

1500 
2100 

0010t4 R S*275 

R s 175.349 
Ps.350.499 

Re *500-739 
Rs•000.1299 
Re•1300.2249 

V 

VX 

ource: rectorate of Estate, 
New Delhi* 

Recently August 19 5. 	-Government. of India has revised 

the plinth area as per soar pay scales. after Third Pag 
Commission Report. 

The revised scale o p 1 h areas are given in Table 1704.3,03 
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3.0.+ cAtecatieflai41911. lioen.0100  

Broadly accolvnedatIon  in ovary sector is normally 
has not built cloy cOmposite type construction and D.D.A.. 

has not stipulated any .demarcation for fixed .plinth area. 
Hae mer. the accommodations provided by C.P.W.D. are laid for 
general information and reference. These headings arot 
Double storeyed. Pour Storeyed and campsite type constructed 
in Type 11,, III. 	accommdetion and facilities in those 
flats. .differ according to the design rend type of flat 

Irrespective of the type of flat and design of building. each 
at has essential facilities like kitchen, bath, w.C. and 

water rap in Bath, kitchen mod W.C. etc. & e3.ectrit citting 
in roans fans told electric points. 

There are open lawan for occupants of a round floor and terrace 
on the top of buildings. Wash bisin has been provided in 
type I Y and type 

Accommodation provided in flat is given below. 

1. Single to 
(old type) 
*able storeyed.  

III.Vourreyod 

Two rooms'  a verandah and coo arc, etc 

room. a kitchen, with spaerate W.C. 

arnd Bath and common bath & W.0 for 
two allottees. 
Two rarytts. a balcony th de c 

TYPft  
I. Double storeyed 	Two rooms, a verandah. a boloony. 



Xl. 'Four ate 

2I2. Compost te type 

Irvu  

T- rears (bed), a living room. a 

projected balcony.  

Two rooms, C verandah. a small 

terrace* 

X 	Double stx.arnyod 	16t-470 rooms* a artalt store room* Et 

vo.,.rendeti* a balcony*. 

XX. .fou storeyed 	= IN A, bed roortm, a IA ....Iraq rural* a lobby 

(Generally used as dinirtg)* a 

projoted balcony* a small bale room, 

XX* Waite 	 ... Two rooms* a verandah, a big 

terraces 

?lee at rayed 
	

Three rooms, a ire, a e sr ndah* 

a balcony.  

/7, Pour zitar, yed 
	

et• Three bed to ars*  a living room, a 

dining. roma* a projected balcony* 

be Three bed rooms, Ce living room 

a store room* a it-Obby (senorally 
u end 	room', a projected 

balcony. 

7 	C0 *o rite type 	Three rooms, two re bra. 

Conauf.te t.ypot Type XV on ground floor, type 111 on first floor 

Typet rz on Second and third floor* 



31 

3.0.5. fitUdiaLAZIM.. 

According to the N.B*0, 	io. economic survey results. the 
average household size sorked out as shown in Table tio.34.05. 

The percentage is higher for type 1 and Type U allottoes and 
lower .in Type XV allotteen. 

IMILZ24/9.L. 
PERCIVT: N Amon%Es vT 

Household 
Type 	• T iV All Types 

Single 7,4 3.0 4,0 
2.3 134 13.9 13.4 
4.5 40.5 34.6 411.6 

30.9 46 30.3 40.9 
Tot :ft' 10000 100.0 100.0 100.0 

"Oar 

Average 500 5.2 S*1 S. 

3.1cuLmatinsiAtadagsla.. 

A house is defined as inhabited space, including ell the 
installation necessary from technical and social point of view. 
As the problem of housing concerns low in 	sector of 
population, minims requirements in relation with local conditions 

should be defined in terms of economy and liability, However* 
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there shcu Id a balanced linebelow which the standards must 
not be allowed to lowered and should also fulfil the basic 
needs of the household at all levels of housing from 
qualitative as well as quantitative point of view. 

There are various standards prevailing in Public agencies of 
which is anatter of concern and for good living amdit on 

minimum standard ma fulfil the housing situation, but not 
gaff/illy acceptable. 

3.2.1. sgsystedallana JILEzpostvaginntim 

The summary of the recomtimettionit of the tvart Committee 
On loTeh.cost Housing tprointed by Mvarement of India (1958) 
is all follows,. 

Two living rooms 
Vitchi,n with store 

. Batb 
* 	• 

Viarcndsh 

• Courtyard (single Storoped) • 

3.1.2. AlallgLitAggagaL. 

1 	One room of area not loos than 12 sci.m. 
ZI•  Another room or an enclosed verandah of an area of 

8. to 10 eq.m. 
311. A seproete kitchen with built.in cupboard end shelves 

of area not less than 6 imam. 
IV A bat.7n room oZ drea Tat le oa than 2 •tm. 



B
e l

o
w  

1 7
5 

0 

•  10  0 
It 14 

10Z fa • 

0 	1 
IF 4.11 	4t1 	' • 44 
0 0 >• 	.10-  0 
44 	14 • 	44 

0 404 0 .4 	U1' 
14 14 31 0 6I 
to a it, a 

Sde& 

rt 

0 

4r1 

UP 

3 6 

C
O
M

P
A

R
A

TI
V
E
  

S
T
A
N

D
A

R
D

S
 

to 
M • 

4.1  
V64 44 
c2 cr) 

144 0 
in 
• • 

0.4 
• 

ro. 



Government every time after some gap reduce the area 

sp3cially in lower income category type design, perhaps to 

maintain a balance between Cost in respect to areas. As per 

recent instructions Government has again reduced the area 

of ty 22 from Sid aft. to 404 aft, which la a matter of 

concern. keeping in view the mini um requirements of the 

fanny in relation to their belongings* 

Another reason of selecting type 1.2 due to ai iar plinth 

area and pay range of the employees. a camper 	study 

may result into gauging the feasibility of design efficiency 

n fixed norms. it may also highlight the deficiencies and 

its of design and layout plan. i;ince D.D.A.. at present, 

not at all Constructing sPecial type design for their 

loyees and sometime back allotted and still constructing 

types of lieuSes, i.e. *Tanta. L.X.G. and M.X.G. 

(daring way of allotment on the basin cancer* pattern 

G. house has been taken up for study and analysis. 

ection of type ZI and public agencies under critical 

due to the reason that they belong to different 

organisations with separate Architectural and Planning Cells. 

so their way of solving the problem and trend may differ. 

3.2,2. ausaaroisaajaSigmangligm 

Camet StuOx:2 T 	22 quarters at Maajid Meth, New Delhi 

CaP.R.D. Typo Design Accomodation. 

Casa jaugt‘42 Type it Quarters at Reading Romi, New Delhi 

N.D.M.0 Type Design Accommodation. 
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c Aludv *tcP  

3.3. 

L.X.G. Type quarters at Marian.% west Delhi 
Di ja .4. type 	osemodation. 

     

Hasjid Roth Area. to the South of Andrewsgeng developed as 
residential. colony and denaity of 196 persona per acre is 
Achieved, This aren Le bounded by 150°  wide wain road end ea ft 
wide zonal road in -out ho 

According to estimate R 4 	 the cost of construction 
of 344 typo IX quarters 44 ato 	p designed# 

3.3.1. Arprk, StaterspRtx. 

The -plinth area a pestniaaible and prowl, 	r t 
as per drawings are as given =dart 

ajtesidential 	50.20 S Cr *too 
boStaircase 	4,85 Sctsra• 

c Sleeping balcony 5.75 
Total 	60-060 

50400 S 
5.00 Sq•st• 
%SD ' 

3.3.2. 
I. Pour storeyed, A living mom, two bad rya, kitche, bath 

and tieC*  In addition to ft upper floors are 
provided voith balcony, while ground floor 
quarters have plateform and open urinal and 
these are provided at the terrace. 

jasuajainjogyjaa = given in plate in detail. 
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3.3.4. 

Plinth area 60.10 
Scooter shod 	27.66 Cs 

Moor XI" X Rao* ItitcheattathX w.C. X CirculotionXBaIcony 

41 

9. 9 
9 

2.23 1.11 
4.64 2.23 1.,11 
4.64 2•23 1.11 
x.64 2.23 /411 

	

8.00 	) 5.75 
Staircase) 

	

4.95 	) 
Pt • 

et 

Direct 
Access 
Crosse 
vent. 
Adequate 
light 

Noise 

.1*.etsYes • Tea Tea 	Yes 	Yes 	Yes 
No.) 
Yea) Yes 	Yea v Yes Yes 

es No.) 	Yea 	Yes 
Yes) 

Po r0 

Storage 	rirough Througbilo 
space 	cupboard cupboard 
Cycle/Scooter 
shed 	0.P. 

a roe. 
2.9 2.9 	2,9 2.9 

• Direct access theme f 
access. 

• Cross vent.ilatton con,sidated when the doors are open 
The access to 1-10C. Ii Rath is not direct to sweeper. 

3.4. ramasztrajtaLr Type /I Quarters at junction of Rending Rod*  
and Punchkuinn Roacd#  New roThi• 

It is an area of 1.23 acre, towards North of 0.1.2 Axes*  Ls develope( 

of 	room it means independent 
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ss residential staft quarto s for B.D.14.C. statt. Density achieved 
349 persons per Eters. This :mall pocket is bounded by two main 
roads, Reading Road and Puncbkuian Road. 

The detailed estimate was amounting to Rs.13•60,000 the total coat 
for the construction of 96 quartors as per Delhi Schedule of Rates, 
1967. 

3•4.1  .A,a s 

Tho Plinth Arens as perm salble tor Type 11 4S per iraWinga is as 
undsrimmat 

tt 	ntti 	...It . ain re  Actual ,a 

Re ai danti a 1 
ii.estaircaso 
iii.Sleaping 

9slconT 

535 Sft 

54 Sqlt. 

O S t 
649400 B f • 

557 eft.. 
720 S ft. 

oleo S ft. 
675.0 Sft• 

34442. WE4M2001,01EMILL214 

Storeyed*, 	rocs, two bed roosts, a kitchen, a bath 
& w.C. 

In r.da.tion to it apipt?,r Moore are provided with 
bstacoles and 4:44,P44 quarters have platforms. 

3.4.3. 	 given to plate in detail. 
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3.4.4. 

Total P1in.th Area 	675 Sft. (including bal 	) 

Bed 	• 
Room citchen:Bath 

Circu Ver. 
w.c• :1etion °bele° 

ms's 1 	112, 

112•S 

Area in Sft. 

Direct.  
Access 
Cross 
Verit. 
Amite'  

Noise 
storog,  
apace 

Cycle shed 
H 

IC% 0 
106.0 
106.2 
2064a 

46.0 
46.e 
416.0 
46.0 

22•S 
22.5. 
22.5 
22.S 

12.0 
12.0 
12.0 
12.0 

S3.2 
S.Case 
72.2 

6.0 
46.0 
46.0 
46.0 

Yes 	'Yen 	Irk-zr,. 

	

- Yeti 	Y43-0 	Yet 

Yea Yes Yes Yes 

	

74o. 	No. Bo. 
Thom 110.4 	Throu ro• 	NO* 
cup (Up shelves 
board board 
I. 

	

C. 	10 

means f 	utsida or to other rooms it means 
Independent access. 
Cross ventilation is considered ably titer: tti r'xnora, 	open. 
The access to the Bath zoom & W•C• is not direct. 
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• ex. jaurua,:ax,itiLu .stororytt L, 2 w. l'ype quaXtera 	Berians, 
west Delhi) 

Tho area is situated in West Delhi of Variants, residential schema B 
Clock ?fit„ Dot We* ci the scheme is 10.8 Acres  out of which 
2420 Ac `e in allotted to 110.1&12 4. txce  Ittuoing A density of 
277 persons per acre is actieved& 

The avaluenm ta *aro allotted in August 1971. Tbe period of 
paiiment of, hire purchase instakaenta is IS years end 30% of the 
cost was paid la &Searle* for taking possession* The rental value 
of these flats is ns•200/ Each flat *nye= the area of Ste a ft. 

3.S. I• 45314.-§Alitant 

The plinth area provit,W1 

jaustimazn., 

1. Residential 	 473 Sft. 
2*  Sleeping Balcony 	56 aft& 
3. Staircase 	 17 Sft 

Total 	$10 Sft, 

34.5•2. ARSSMECIAMAMELPSUltitt... 

undsrs. 

10  our storeyeds A living room, a bed roma, a kitahan 
a bath, W.C. & beck courtyards* 
In addition to the upper floors are 
pravi :led sleeping balcony and long 

passage* 
3*3* 	plater. firma 

Vie*r aro* is shoran in plat* rifest...vies, 
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3•54• 	 If‘Delhi.(0.D.A• Type) 

Plinth kre• 	518 Sft 

Arise 	98.5 MS 42.8 	l3`2 33.0 	32.0 
rested 

CMOS 
24 Sit. 

Dilllet 
Access 	Tea Throe. es 

Room 
Cross 
Vent.  Yes Tea yes ?Imola Yes 

Par., 
titian 

410/111. 

ate 

Noise 
Storage 
space 

Cycle ter 
shed 

provie. 
Ion 

Tee Yes Yes Yee No•  
So no. V*. Roo No 

Throe ahelvesShelves tlo 
shel. or Ca 
yes 

Height 9' * 9".6" 

• Direct 	sans f 	side, for other 	it means independent. 
access. 

• Cross ventilation is conetdared only when the doors are open. 

3 6  22312ABOXILAWYEUL 
To find design efficiency in these designs, the various aspects are enas. 
lyesd ,i.e. wall area. its percentage. circulation area in percentage. 
design efficiency percentage wise and light and ventilation on total 
floor area. (Refer plate) 
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SOARTEB.=.4. 
APEEIgi..P.IMELIESE-APE  DES  :TM (XWERNAI4 

4 &I*  112211.24t2alzi Ulm 

Efficient design of homes and layouts is related with anelyitis 

of activities. Activities are those gannrally performed in house 

and functional design fulfils mamimum satisfaction. 

4.1,1* hitZinillatiaLtutSV 

The nature of domeatic activitleo vary from region to region 
and country to country.. Those aro guided by thelivingr habits. 
social customs, cultural vaixes and technological advancements 

and economic advancement of the occupants* Although a 
reasonable diversity is noticeable in thiscountry too, in the 

patterns of these activities, a good deal of accord prevails in 
6 

this basic range. Onl mode of pertormancil varies according 

to heritage. The low and average income group families with 

consdervetive attitude, for example 4-'oak and and eat while 

sqqatting, whereas in the families of higher economic status 

raised platform Is used for cooking anddining table fer eating. 

In India, both the extremes costexist* Therefore, in this 

tudy, there is a wide spectrum for posstble variations. 

Broadly, the living activities have been covered under the 

following grmupst 

. Personal care: 	Use of N.C. yeah basin, bath and 

is formal dressing* 

cod cooking", 	Pre.cookin2, cocking as cleaning 

• Eating: 	sewing. eating activity formal and 

info=ais 
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• 3040130•. 	• 
• 

• 

S.. 

• 

USING WC  

710 	• 

• mo • 406 • - • se S 

• • 
• 

• 4- 

• 400 • 404 

&SHINING 
-4-91 0 

cr GUIDING DIMENSIONS 
. 	 122x^  

so 
• 

V. wA94MG CLOT HES 
• 1170 	 

10 ANON% iACI 
-4--1270. 

KINU"  .1.•"‘d  
0 

O 
4p 

I A. RINSING 17. WASHING-CLOTHES 

-OWING BODY 17, 

-10230 •--- 1070 

SATING INFANT 14.  

4----- 1 

0 

• 

St 

ENTHROPOMETRIC DfMENTIONS 

MINAS 14101 2 001017400‘ 3.  DRESSING 	 S NNW' &SUMO 

  

OATH -SQUAT TING 11 	 -SMOWER 12. 

• %Ns 

RATH -TUB Is. 

-- 710 --4- 4+. 	tto — 	 eh) 	4_ 	---- I I ZO --f- 

DRESSIUG1  

IS. DOUSING - 	 R.PUTTI NG ON - &RN/ 
	

zo. P6L1SHI NG 	2 I I,  UTT NG ON -CWT 

SOURCE Journal of 71,.I.A.,Dec,1966 	4(2) 



REKCN EXTENTS COOKING SERVING 
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0 
gr 

S90 

STANDING 
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52 

1 PICKING ,. 

910 - - -- • 

. SIEVING 

• - - - 970-- • 

• GRINDING 

• - -910 	t 
- - 

St WINNOWING 
PRE—COOKING'  

• -••• 

0 

COOK IN9_1 

SQUAT TING 

• .1 IMITI NG DIMENSIONS 	I..USVNG LONER  Sa1ELi 

I s ASSISTED COOKING- 

It .LIGN TING STOVE I &COM RIG Alo IIOLLING 
-ia70 	' 

241SING SINK III WA SANG - UTAPISIL S 
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BASIC 
DIMENSIONS  

- SOFA- C Kai 6 ,  	sit 	TING ON  -POW! I. -PUFF  3 	- OFFICE OMANI 4. -EASY CHAO! R. 
2530 — - 

-AIURRAN 2, 
• 
' • - 70 • 	450 	7 - 	— 10 00 

0 tf 
CHIT-CHATTING]  

2 • 
0 0 

0 
0 
I- 

-_-__•---• 
9. CHIT-CHATTING (S03 

• T 	 

O 
• • 

ENTERTAINING 0 

• 

- — 
FORMAL INFORMAL 

-1220- 	4 	4300 

IT. PLAYING CARDS I ).LIGHT READING 14 moats-m.0ms • a. STORY TELLING 

0 
N 

LEISURE] 

• 560 	, 1--1110 	*- 

5 



S. INFANT • INFANT IN CRADDLE 	 t GROWN-UPS _ 	. 

- 	1473 • —1220 • --940--s 

- 790 
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— 2230 

- 1440 

SIMMS 
DIMENSIONS 

I. GROWN -UP 
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S. ADULT 4, TWO !MASS 
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100 

- It Fth•-••••--", 

5 5 
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-860 --• - 	Nita 	- 	410  . -540 • 

I 0 LE OWING LEO 

- 	 - - 

DRESSING 

♦ 410 • 	G NO 

14.16PPROACMING SAD 	• 	 1 D.USING-CVPIQARQ 
	

14 COMFORTING CHILD 
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• 170 • -- • 	-- • Go 1760 	  

• 

• 

s. WRONG RECEIVING VENDER 6 RECEIViNG MILKMAN 

WORSHIPPING] 

o 	4 - 4— 	• if 	- - . 

0 • 

- 	710 --• 

0 
0 

p. 
0 

4-  10 —4 4-  -  

COMMON I 
*CTIVITIES1 

•410- -4--  • Oa 

0 
p. 

v. 

titOONNII - ON ST* 	 - SIT TING ON FLOOR 2 	3 S(W'NG 
• 

SIT TING 

S6 

• ARRANGINGG lox 

0 PERFORMIK MAMMA MORSPOPING - INFRONT Of Dirril MOM 9 

t4 UAW ATIGNIIINR 

CASUAL 
ACTIVITIES. 

0.PERCORMING NAMAI  Ii.MEDITATION  

l,s70 

[MG' :MS 	• 

}-01119-4-- IGO 

13 IIV.A.3,111 Urn( 
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• 

• Leisure & L ngs 	Chitchatting, playing cards, light 

reading, children playing and 

entertaining visitors etc. 

Resting & Sleepings 	Relaxing, sleeping, conjugal 

life. 

Apart from this, various miscellaneous types of activities are 

sewingm ironing, exercising etc* All these activities whether 

in rooms or kitchen are also related with sequence of 

performances. Sp/ace requirements related to anthropmtetricc 

dithensions for effective planning. 

For this anthropometric dimensions are 	 n as recommended 

by C*73.R.I. in plates for the judgement, when and where tight 

spots show up in the course of working up a plan. 

4.1.2. husstatzugnizatv 

In order to work out the space requirements, the grouping of 
activities is essential. Each activity is performed by 
certain persons wherein some equipment and furniture is also 

associated. The space requirements based on the functional 

needs once arrived at Can form basis of further studies. 

Cooking and eating spaces can also be combined with alternative 

system of cooking and eating. 

The analysis of activities is relsted with furniture sizes and 

types of dimenionse  

1. Furniture 
2 Dimensions between f 	e layout in relation to family 

members*  
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I. 3-SEATER SETTEE 

2.  ARMCHAIR 

< 700 > 

3.  EASY CHAIR A 

4.  DESK 
0 v. 

5.  DESK CHAIR 

C 	ioso 	> 
6.  RECT. COFEE TABLE A 

0 
7.  ROUND C. TABLE M 

V 

6 . BOOK CASE 

< ego > 
A 

0 
03 
V 

< 750 > < Ioso ) 

0 

V 

< 500> 

II. DINING CHAIR 

12. SIDEBOARD 

13. DOUBLE BED 

14. SINGLE BED 

15. BEDSIDE TABLE. 

16. WARDROBE- 600M.M 

17. WARDROBE-900 

Ie. WARDROBE-1200 

<451") 

< moo 

< 600> 

FURNITURE SIZES. 
	 59 

< 900 > 	 < 	1 500 

9. DINING TABLE FOR4. 

10. DINING TABLE FOR 6. 
a a 

0 
0 0 
N 

.< 	900 

1500 	> 

1200 

<400> < 900 	> 

0 
0 
O 
M 

< > > 

0 

< 1550 

19. DRESSING TABLE A 

• 
V 

  

N 

SOURCE:—  SPACES IN HOME DEPARTMENT OF ENVIORNMENT LONDON. 
.1S.Garg. 

0 	4(4) M. Arch. Dissertation. 



RESIDENTIAL SPACES ANALYSIS 
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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 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 ENVIORNMENT, LONDON. 

J.S.Garg. 
• 

M. Arch. Dissertation . 

/ / r \ 



2. The efficienen of circulation space, i.e. approaching from 
bed rooms to bath rooms, W.E. without going through othet 
rooms, least use of living room as passage. Relationship 
of house wife with living area. 

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

4. The convenierme of entering and leaving in relation 
to callers i.e. sufficient room at the entrance to 
receive visitors, etc. 

4.2* ZASIABEtailLatil2LMfinfilse 

Type IT Quarters at Maajid Moth, new Delhi 
e D 	Re 

xrx u re normally required is laid out to analyse apace 
relationship with activities on thee basis of above 
stated outlimes. 

4.2.1. jam.zakUszieL 

a. Living roam 
Size 3.24x2.9 
Areas 9.39 Sq.M. 

101 Sft„ 

b. Bed Roos 
Size 3.24x2.9 
Area 9.39 Sq.M.  

101 Sfti. 

Considering anthropometric dimensions 
and furniture layout it gives a tidy 
impression. There is no other possi 
bility of layout omitting, The study 
reveals that 3.5 14 width is required min 
for this type of arrangement, whereas 
width comes to 2.9 in viLich is less. 
The sizeof the Bed Room is sufficient 
for laying two beds. But the position 
of cupboards provided is not good. 
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8-3 
RESIDENTIAL SPACES ANALYSIS 

TYPE-II QUARTERS AT READING ROAD, N.DELHI. 

Observations: 
I. THE STUDYREVEAL THAT EFFECTIVE PLANNIG OF THE 

DESIGN, ANTHROPOMETRIC DIMENSIONS IS NOT CONSI-

DERED FOR GREATER WORKING FFICIENCY AND COMFORT. 

2. DETAILS OF THE ObSERVATIONS ARE GIVEN 

• 
BASED ON THE DIME NSIONS PROVIDED BY C.B.R.I. RORKEE. 
AND SPACES IN HOME PUBLISHED BY DE PTT. ON ENV

O
IOR NME NT, 

L ONDON. 	 4(6: 
J.S.Garg. 

• 
M.Arch. Dissertation 



Bed Room 2 

Sixes 3.1t3x2•9 

Areas 9.J Sq. M. 
107 Sft, 

d. Kitchen 

Sizes 1,6x2•9 

Areas 4.64 SgeM4 
so Sciat•  

Bs h ROOM 
is WW„ 

Sufficient in site, but wastage of 

space its more due to openings.Difficult 

to accommodate two separate beds with 

side table, otherwise it loses privacy. 

Only good for cooking etc. but there 

is no dining place for even informal 

eating* There is no other place 
which could be used for formal eating 
if required. 
Sufficient in size as per min* 
anthropometric dimensions. 

4*2•2* 9,r01  cOPMARML 

Overall the design is god.. Efficiently approachable 

and Bath from bed rooms without passing through other rocas* 

with this much, sufficient apace for furniture and movement 

but create difficulty in opening windows efficiently. There 

is not much problem of receiving friends in living area 

without disturbing other 1100MS and easy to enter, and leaving 

the dwelling. The parking scooter cbedsare provided 

at back deuce some inconvenience and in leaving room directly. 

Design Quarters ttteading 
Re. 

4,3.1 • Observation 

a. Living room 

Sites12'Wx4N, 

Area 212 Sft* 

Considering anthrOpometric dimensions 

and furniture layout it also provide 

a tidy space not in sitting but for 

moving. With this muchorauch furniture, 

movement to cupboard is difficult. In 

this case the width 9'.411" is less 



.10. 
....■■■011 

RESIDENTIAL SPACES ANALYSIS 

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

Observations: 
I . ANT H ROM ETR IC SPACE ANALYSIS REVEL THAT WIDTH 

THE LIVING ROOM IS LESS, AND AREA IS AL SO LESS 
THAN 100 SO. FT IS NOT PERMISSIBLE UNDER BUILDING 

BYE-LAWS DELHI. 

2 DETA IL OBSERVATIONS ARE AS GIVEN : 

• BASED ON THE DIMENSIONS WORKED OUT BY C.B.R.I ROORKErp  
AND DETA PROVIDED IN SPACES IN HOME PUBLISHED BY 

DEPTT. OF ENVIORNMENT, LONDON. 

j.S.Ga ry. 
• 

M. Arch. DisSertatton. 4(7) 
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with type of arrangenent. 

b. Bed Room I 

S izes 9 *-21/4"x 
71?' 

Are/11106.B 

Bed 

 

The size of the bedzoom is sufficient 

for two beds arrangement, but no cupboard 

etc. provided for storage of clothing etc. 

The bed roam size is gond but the pootition 

of cup board 33 not appropriate and create 

problems of furniture layout and therefore 

max. apace goes waste. 

Lees 4n zize for eating meals in kitchen 

els there is no ;.linInf,7 z-cc near to it 

due to storage etc it becomes difficult 
and does not provide ace for moving. 

4,2.2,E geftruoLSomenW. 

Design Is compact, but reximum plan mem into circulation. 

The approach from bed room to W.C. and Beth throagh the living 

room is rot desirable Window opening are easy to 'pen with 

this such assumed furniture, the acces6 to the living is good 

to, receive violtort. Secondly, from priVacy point of %tow, 

the position and layout of bed room is desirable, door openings 

are not distuebing. Sleeping balconies provided on upper 

floors are lees An width, but quite long to ancommodate 

two beds during summer,. 

4.4..Ssompjaste.M.J..X.C. Type °marten: 
Atulisirian.t.trt  • DeJlaa,‘,-ASSiiaciUMOL. 

4.4.2. Observation 

a. Living room 	The anthropometric study reveals that the 

Sizes 12'x8'••44" size of living room is small and does not 

Xreas98.5 Sft, 	provide glace for coffee table at centre. 

Room. Ii 
Size: 91.21ex 

Areal:106.8 Sft, 

d. Xit4hen 

Sizes9 °.-.2krx 
51.0" 

/Weal. 46 3 ft, 
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b. Bed Rooks 	The size of the bed room is only 

Sizes12'.00",x 	sufficient for double bed. Due to less 

width create problem of didineas, if two 
Areas 98.5 aft. 

separate beds are accommodated, the 

position of cupboards is good. 

cAltchen,Bath 	The size of kitchen, bath & W.C. are 
& W.C. 

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 

w,C, 	of anthropometric dimensions. 

4.4.2, 

Overall design is not based on anthropometric dimensions 

and furniture size to achieve greater efficiency. Bath 

and W.C. bad 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 drawing room 

is good, but door is awaY and create 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 apace for scooter 

parking etc. which cause great inconvenience to the 

occupants. 

4.5. Licht apAyttallatiop 

4.5.1.id-at1112i. 

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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of vision, which always increase efficiency in work. The 
usual factors Tablets adversely; effect eye sight and 
insufficient intensity of light, glare and peer distribution 
of it. Therefore, sufficient natural light is always 
required for healthy living. 

4.5.2 ZsgsjaarthuL, 

Proper ventilation is required to supply fresh air for 
respiration and withdrawal of foul air, so as to maintain 
certain standard of purity and to promote proper circulation 
of air inside the reams. Ventilation of kitchen and 
lavatories requires special attention, so that their smell 
may not enter into the living area, for that, proper outlet 
is required for circulation ef air. 

Rasping this ohjective in view, the caass studies are done 
as fellow's. 

ganuatrydv  X.,  Type Deslgn by C.P.W.D.. (Refer Plate) 
4.t. COMP Stiiidv 22 Type Design by N.D.M.C. (Refer Plate 
4.8. asuLtsaz.212, Type 1. Z.C. by %M.A. (Refer Plato) 
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5.1. pansktMAs_lp,,haugloga 

Housing density is measure of intensity of occupation of land. 
It is calculated on total pepulation with respect to total area 
ifba. as number of persons/Acre/hectare* It !tad auto been 
defined as the degree of closeness with inch ttm &callings 
and hence the people occupy them, Etr6 arranced in the residential 
areas of towns and 34,11agess • In genareil ve beliovn that 
high densities are inhetently evil ::eta tximparilaan to that o 
densities. But, it depends on the conditions. ,Itn‘d circumstances, 
bad Living conditions may derive frost la'."..it 	Xieltst, air, man. 
shine and from overcrowding* An tetras ef•cloveress. On the 
other hand unhealthy COttaitiotiS Zrf cvcrcrouldlng 	*Id at in 
low densities, because of the particazlor vulture of development, 

the quality  bulk and ground zorxtrago r*f buAlong in the 
manner 1a which it is occupied. 

Analysis of case atudist t es shouts in the layout plan. The 
factor* influoncing hauling twee density far reference in 
Table 8e.52. 

5.1 1. SOO Stall- X 
	IX a actors et: tlarlitil Moth, New 

Delhi (C.P.w.D• TYpe 'Design iitsysat Plat) • 
Sala.gealLalitCaLTYPie 21 quarter at Reading Road, New Delhi 
Ithtt.n.C. Type Design Itayoat Plan/. 

Case Study I1X 	Chrarters at tau 	N.Delhi 
tilen.A. Type layotlit plan) 

72 
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5.30 U rbon r9gig  

In the past residences were to provide shelter during night time 
purposes and other activities were performed outside. The form 
is therefore governed by their own patterns In the later ego. 
the huge and big monuments were constructed on the hillocks 
with thick walls to have protection frost enemies and floods 
etc., which reflected different forms. Similarly, urban form 
is the result of Its functions  which reflects its tons• 

with the rap d• increase of population resulting into large 
=mbar of dwellings and residential colonies in the type 
designed houses of repetitive type. These standard design of 
houses determines the urban form of the city, which rewire 
due consideration. 

To identify the urban fore the analysis 	 of case-s es 
is divided' as =dart. 

amitrzaLluaziaa 

• Building layout 
• Back lanes and street pattern 
• Skyline relationship 
(Refer Plates) 

Sr 332.0  gratiaLligjana2stagaapzedja 

• Spaces in front of buildings 
Function of these spaces 

• Spate relationship with bui ng 
(Refer Plate) 
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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 

4 	 

SPACES PROVIDED INFRONT OF BUILD-
INGS USUALLY OF REPEATIVE SHAPE, 
USEFUL FOR PLAYING, SITTING AND 
PLACING BUILDINGS AT DISTANCE ALSO 
FEELING OF OPENESS. 

'P ARK. 
•  

r 

• "IA loor aw 	• 

• • 
voierfOrtil""W"7"11541--  

j}ii ( N r  
, 	iMa.1 	‘11. 	'a'Ill

• 	 - FP 

i 

TYPE-II DESIGN OF CRW.D.  
GENERAL ANALYSIS 

L.T OUT PLAT 

. BUILDING LAYOUT 

WHOLE AREA UNDER TYPE-II 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 IS 
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. 

J.S.Garg. 
• 

M. Arch. Dissertation.  

5(4) 
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3. BUILDING FORM 

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 IT. BUT BALCONIES GIVE 
FEELING OF OPENNESS. 4. ROAD PATTERN. 

UNIFORM 
COLOUR 

EXPOSED 
BRICK AT 
WINDOW LEVE 

TEXTURE AND COLOUR  

CONSTRUCTION IS IN BRICK WORK 
AND UNIFORM PLASTERING, UNIFORM 
COLOUR ADDS TO UNIFORM CHARACTER 
OF BUILDINGS. 
REGULAR WINDOWS AT BACKSIDE WITH 
SINGLE COLOUR ALSO GIVES THE SAME 
EFFECT 

TWO TYPES OF ROAD PATTERN 
ARE ADOPTED  FOR BUILDING 
ACCESS, ONE 4 M. WIDE PERIPHERIAL 
ROAD FOR VECHICUL AR ACCESS 
AND OTHER FOR PEDESTRIAN 
ACCESS 2 M. WIDE LINKING THEIR 
PARK. THE PICTURE SHOWS LOOP' 
ROAD 3M. AWAY FROM DWELLING 
UNIT. 

J.S Garg. 

MAT-ch. DIlitrtatIon. 
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TYPE-H DESIGN OF N.D.M.C. 

GENERAL ANALYSIS 

.EA D , No It 0 • D 194TADE 

L AT OUT PLAN 	
"`' 

BUILDING LAYOUT 

THE AREA UNDER TYPE DESIGN 
IS DEVIDED INTO TWO POCKETS 
AND THREE BLOCKS ARE ATTACHED 
AROUND A COURT YARD.A STAN-
DARD PATTERN IS REPEATED, 
RESULT IN LACK OF INTEREST. 

SKY LINE RELATIONSHIP  

BUILDINGS AT SAME SHAPE AND 
HEIGHT RESULTS IN UNIFORM 
SKYLINE, WHICH IS NOT RELATED 
WITH NEW URBAN FORM. 

2. SPACE BUILDING RELATIONSHIP 

STREET VIEW 

DISPACED BALCONIES IS INTERESTING 
AT LOOKING BUT SIMILAR CHARACTER 
REDUCE DUE. ITS NEARNESS AND 
PARALLEL TO THE ROAD. THERE IS 
NO BACK LANES PROVIDED. 

SPACES PROVIDED IN FRONT OF 
HOUSE IS NEGLIGIBLE AND BACK 
COURT YARK NOT ONLY RESULTS 
IN LACK OF INTEREST, BUT CREATS 
UNHEALTHY ENVIO RNMENT TO THE 
RESIDENTS DUE TO DIRT, GABAGE 
AND WATER ACCUMULATION. 

J.5 Gekrg. 
• 

M. Arch. Di55ertsi ton. 

5(5) 



3. BUILDING FORM 

84 

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 FORM. 

TEXTURE AND COLOUR  

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

ACTIVITIES  

ACTIVITIES PERFORMED IN BUILDINGS 
GIVE LIVELY CHARACTER TO THE 
FORM 

4 ROAD PATTERN.  

FOR BUILDING ACCESS 12 FEET WIDE 
ROAD ALONG THE FRONTGE LACKS 
SITTING AND OPEN SPACE FOR 
SLEEPING. LACK OF PEDESTRIAN 
PATHS IS THE REASON OF UNSAFETY. 
THE PICTURE SHOWS ROAD PATTERN 
ADOPTED. GATES PROVIDED AT 
FOR SECURITY. 

J.S.Garg. 
• 

M. Arch.Otsscriation. 
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GENERAL ANALYSIS 
	 L.I.C. TYPE DESIGN OF_D.D.A 

BUILDING LAYOUT 

BUILDING LAYOUT IS GOVERNED BY 
VARIOUS OPEN SPACES AND BUILD-
INGS ARE PLACED FACING TOWARDS 
THEM. A STANDARD TYPE OF PATTERN 
IS NOT RE PEATE DI  BUT GIVES 
INTERESTINGEFFECT. 

STREET VIEW 

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

BACK LANES 

BACK LANES  ARE PROVIDED 

GIVES CORRIDOR TYPE  OF AND 
MONOTONY. 

SKYLINE RELATIONSHIP  

UNIFORM HEIGHT RESULTS IN 
LACK OF INTEREST. 

ISG14 9. 
a 

M. Arch. Dissertation. 

2. SPACE BUILDING RELATIONSHIP 

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

3.BUILDING FORM 

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 IS 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 12 FEET 
WIDE FOR VEHICULAR AND 
PARKING AT END AND ANOTHER 
FOR PEDESTR AN ACCESS AROUND 
LAWNS AND ACCESS TO QUARTERS. 
IT IS OBSERVED THAT THE RESID-
ENTS KEEP THEIR VECHILES 
ALOND THE PATHS INSTEAD OF 
AT PARKING PACE OR CUL-DE-S C. 
DUE TO WIDER OPENINGS AND 
PROPER ENCLOSURE TO THE 
PARKS 

J.S.Garg. 
• 

M. Arch. Dissertation. 



ElaMine fug (Block pattern) 

• Type of building In relation to anther of storeys. 
• Distance between the blinding* 
• Texture, treatment & colour effect etc. 
. Block relationship with abrivirooment and awit.ies 
(Refer Plates) 

S.3•4* NIALEsttesma 

Type of upproachab roads 
• Its relationship with environment 	 unit. 

• /Unction of Roads 
(Refer Plates) 

Considering this, the photograph c su 	is is done 
of undausentioneet case studios as shown in 	 attached 
photographic plates. 
• ....P•w.D. Type XX Design Housing 
• H.D.H0C. Type ZX Design Housing 

D.D.A. Type (L.X.C.) Designi4ousing 

5.4 gasaatagm 
Crivntation of bull 	flats influoea availability of 
dequate sunshine, proper natural light and ventilation in the 

dwelling units. The difference of these factors on health 
and physical comfort varies 4onaiderably with differences of 
geographical location ar.d climate and consequently the 
climatic conditions prevailing in the locality have an impact 
on the design sad construction of residential buildings Init. 

In tropical areas, for enjoying these free gifts of nature, 
sufficient open space (in proportion to the height of building) 
or block of buildings and position of buildings or flats in 

87 
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in relation to the direction 	and wind are very 
important factor 

5 6,16 StanotAtign.1241. (Refer Plate) 

S*4.2* atElLISMita. 
5 44* SMSLaraZAL 
5.4‘4; 

S.4.4* DuiOng' Details de construction (Refer Plates) 
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DUCT  „9.Z!  vulitrAquEs  

The cost of building construction has been increasing over a 
period of years. Attempts are continuously made to reduce 
its cost. A lot of research is being done by the Research 
instittaions in finding out new materials to replacm traditional 
materials and to reibce cost by design techniques. it is 
necessary to have investigation on these issues and concernsld 
Rousing Agencies must implement them at site 

6 I. SaaLatitsummaisitita 

This cover general cost analysis of boa, buildings under case 
studies*  The data have been obtained from the estimates of 
the concerned agencies i.e. C.P.w.1) 	.This study 
covers only one aspect. of building. 

Cost of building portion includes the cost of foundation 
walling*  piaster, ronfing. flooring and wood work etc. The 
coat of the land has not been considered 

....p.soadmimposiegoomr.0~00,4mikitovft•-■Paisatmk040. 

The undermentioned cost is not in 
availability of complete data« 
• Sanitary service includes cost of water supply. sanitary 

fixtures. electric fittings. appronh roads and the cost 
of the osta.b/iehment tunployed on the work. 

dad due to the non. 
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6.2 SASUMILALEMMUrat 

In the present-  day houses can be classified winto three 
divisions single blcok system (Pig. A). Tiro Block System 
(Pig. X & C) and three block system (D td E) 

A 	 C 
	 X 

• In single block system, there is very little passibility of 
introduction of economy as that itself originates from 
the idea of lowinctomc standards. 

In two and three block systems.the 	s a possibility of 
of introducing economic measures in building construction. 
The two block system is common among middle.inccete group 
and extensively used due to the reasons, that they are 
more in number. 

Fro cases we taken up and coat. of esti€ atce was critically 
discussed item by item by the writer and their relative 
costs and its concluding results are as undera.. 

.11100wommi., 

* economy in Wilding Construction by 11.1r. Arunachal*. 
in Structural Engineering Colleg, e. CuirldY, Madras* 
Symposium, on Construction Cost Case Studios 
by N.B.O. P4  b. 1970. 

cturer 
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Foundation 19% of the total cost 

SuperstruCture 50% of the total cage 

Finish 21% of the total Cost 
Electrirication• Wt.r Supply & sanitary 
fittings 10% of tkrz total cost 

(Refer Table Nes 6*Ae in Avow ix) 

G. 2,.!. EMI22,11111-4 11CIL 

The writer had slgeseuid thatin the case of ewo,,block system 
tNnee walls are load bearing wails. The tiorbal dimension, 

of the two block system are 8.  84 0  0.  X  101.  X 1101. 8 

1011  x 12'. 12 it 12' and 12*7 Z4*, Tho variation between 

them is less than 2o% which renders the possibilitNi 

of obntinuous $pan approach in design and uniforn slab 

without any beam. 

This will effect a considerable saving 1.n t.„ t-o,w4ering 

cost. Zfa  in addition to this welded mesh is u.$.:ad _for 

reinforcements standard type). a reduction can be effected 

in fabire-tion cost of grills. 

Be sticVeStila to at diffetrezt to:melt-ion width and depth 

for attforient wens onin and cross vall. This would 

brinci sovinqLr oundztion cost approximately 40% in two 

block rie-witeat (a3ter. TAblda 601IN Appondlx) sip AUcrouni, 

wilt ;Ara ill)bc=pnatstuetatii as atncle rtck wan 41e. 

This vrill reettlt in 5t saving in cost of superstructure 

mateckriary (litf,:r.  Takao tio.418* in Appendix). 
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The above maze lead to an  overall economy of 401S in the 
total coat of building* Or brick well will also render 
surface on both the sides es against that of other solid 
walls*  so it would be possible to plaster the surface with 
minimum mortar* This will add to economy* 

in all it is expected that these measures would brt g 

event:my of about TO% in the present day of building 
construction. 

6.3. ftleCUOn of. Sum (Olt Ikedu 	42V4csiull 

This would include various improved construction technlques 
that have been reconre tided for adoption by various research 
and academic institutions and the leadingpioneers in 
building industry which are based eithe r on their laboratory 
trials or also having been subjected for field trials* 

The design and structural considerations for these new 
ideas although shall be briefly covered, main emphasis in 
this chapter shall be on highlighting their relative 
merits and denerits particularly in terms of ECONOMY and 
SPEND as cbepared to their traditional counterparts. 

Ca) ZiginibILIMA 

pie type of foundation primarily depends upon the type of 
soil below the structure. The bearing Calmaty of the 
soil at the proposed site is 1.5 Teatiat* Thus for 
the load bearing wall structure#  simple spread footings 
shall be suitable. They shell be designed based on the 
rational design approach* 
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br the given sit militia*. the economy in foundations 
lies in rationally 	design based on exact assessment of 
loads and moments to be takers by the foundations. and the 
proparties of sub.aoil strata available at site. Thus for 
a large housing project, it will be quiterewarding to 
spend sore money on site investigations. This will of rd 
efficleng and economic foundations. which will pay off the 
initial investment on such investigations. investigations 
nhruld be carried out in accordance with I.S. 1892.1962 
Code of Practice. 

Simple type of spread foundations Ethan be placed at a 
depth of not leso than 33 Inches. Ida single storoyed 
building • thiscould be further reduced. Since concrete 
itidthe are not restricted and duo to their better load 
spreading property. the designed foundation width can be 
achieved in much less width. It is therefore desiraple 
that concrete in the footings Is provided in the mat 
possible thickness*  and if practicable, brick rensoserY is 
started only from 6 below the ground level. Rettaced depth 
of foundation duets better load spreading properties of 
concrete, would also reduce the self-load of the foundation 
and coniquantly the requirement of foundation width. In 
the case of plain concrete footings resting on sofa. the 
thickness normally be not less than 20 ua. and in the case 
of lightly leaded buildings not less than 15 cm, Deletion 
of plinth projection would further facilitate the damp 
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proofing of walla and layinq of fIecr s with proper slope. 
This would also teduca the section of the footing and the 
load on thefoundation* 

Azusa. 
Them is a saving of 15 	tin the coat of fotariation 

or a saving of I to 1,s% in the building 	designed on 
rational basis in piece of conventional design of foundation* 

(b) 121411112X1XLLS21/XES 

The conventional practice is either with cement mortar (113) 
or cement concrete fit2s4) with integral wator.proofing 
bands is not suitable. The better method Is woviclings*. 

(a A layer of bitumen laid over 34224 concrete 
(b) Use of 400 gunge alkathene sheet laid over 3/8 

thick cement mortar /#3* 

The latter techntique is expected to give an economy of 30% 
over the former 0.0710 saving in building cost)* However, 
tho user trials have not been given a satisfactory report 
on the provision of alit thole sheet* 

Suouratructuxe# 

The traditional brick will construction with len  31/2°  
13 if end 9.1  for rat*  2nd, 3rd and 4th storey respectively 
is replaced by 916 	wall for the entire height of the 
building can be used with advantage, This technique 
requires high strength bricks* Etut since good quality 
bricks are being manufacturdd in Delhi, adoption of this 
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tulichniqun shall not 
	handicapped on this account. Resides 

the saving in time. this technique reales thecost o 

construction.. 

This technique has bean proposed for adoption in the 

'construction ow ore fur storeyed Dlock 16 t 
Quarters at DhoIlm Vials ista VAllbro, Spoworo6 hy the 

K4E,S,. under nwrsorlfeltettl Mous:tit* Bette. this techniqun 

has resulted in et waving of 6% tit 4410 	all coat of 

the building. 

ntrUCttlrul es3 1:Ability of masonary walls dep2nds upon 
several factors amongst which the strength *f the bricks 

and mortars  method ofbondieg. unsupported height or length 
of Italie. tic-centricity in vertical loading, location and 
dimension of ropstalows• location of longitudinal and croas walls 
effeLft the souneinene of the cznstruction. 

VItisoimerY 	curus gain stability fres 	pert affb raid 

by cro s 	floors* roots and other elessen 	Load 
bearing wail offers bast efficiency when the imposed load 
is distributed unifoonly endthe accentricity of loading 

dietributed nod kept to a mint . The above factors 
should gets thrstiOttfUt co niebration during the planning 
staler of the building. 

The bricks end mortar to be usad for this should be of the 
following st ,.ength for various floors upto four storey buildings. 
(s) Wip 	 nechanisad bricks in 
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CCM*. Mortar 126 or cement lime sorter 1.2.9 having maximum 
strength of 105 gq. per Sq.cm. (1500 lbs• per sq•in• 

th) 212X-134111AUSLARigGPILTLE1USA Bricits having eaxlmum 
strength of 70 Itg• per sq•cm• in cement mortar 1.3 or lisle 
cement mortar (181,6) • 

(c) ELUALAG311-22011gUICELEs Bricks hay ag a st en h of 
70 Kg. per sq•cm• in cement mortar 116 or cement lice 
(112*9), 

ESZUMS 

It is very economical = the gall economy being derived 
from saving in materials. lakour and time The saving 
in the covered area due to,  reduction in thickness of wall 
from le to 90. The overall saving derived from this is 
6% in the total cost of construction. 

(d) afitit11114JAVARILZIMMa 

The doors and windows is oneof the expensive items of 
constr.= tion. The traditional method of providing timber 
frame for doors and windows is becoming expansive• The 
reason being non.avellability of seasoned timber and very 
heavy demand on timber on account of huge construction 
activities*  If en unseasoned and inferior timber is used, 
it will not last long thhea creating a lot of maintenance 
problem adding add.ttional expenditure. There are really 
very fewmanufaCturers in this country* The transportation 
is exorbitant. It consumes time. So far low coat housing 
the provision of steel windows and doors can be riled out 
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Aghtsway. 

The beet solution to solve this problem is to provide aistple 
reinforced coucroto frames. both for doors and wirdows. 
R.C.C. frames for doors and windows have been developed 
by various institutions the difference being mainly in the 
fixing arrangements of the shutters. 

Bildnalt 

This technique gives an neon 
wood frames. R.C.C. end window frames 
fixture can. therefore. be suitable to 
housing. 

Cc) leinto4at  

to teak 
steel plate 
in to ,oat 

This technique doped by the c.D.R.I.. ROOrkee leach 
can lead to substantial saving as compared to the usual 
east.in.site thick linteslbased on the trianwlar loading 
theory. The actual loads to be carried by the lintel are 
difficult to determine, as these greatly depend upon the 
extent of arching action developed within brick work on top. 
Test condgeted in V.K.. on plinth beams supported on piles 
have indicated that subject to certain conditions the 
plinth beams carrying brick walls may be designed on the 
basis of an equivalent n og moment. It has aim been 
established that such beams mostly act as composite members. 
tenaton beingtaken, by the R.C.C. beam end the compression 
by the brick work above. This is greatly in contrast with 
the conventional method of designing lintels over door or 
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window openings are also subjected conditions of loading 
comparable to the plinth beams, the lintels could be 
designed on this principle* 

The depth of the lintel has been fixed. as 7.6 cm.. to 
correspond to a course of brick work and to give adequate 

rigidity against deflection during handling and placing 
in position. toad testa carried out by the 	Ronrkee 
on 21 cat. wide and 7.6 co. thick lintels, reinforced with 
3 bars of 10 am. die placed (*attain and havina a span 
of 1.83 a. with 46 cm. high brick work in cement mortar 
(116) on top have shown that failure occured at a . load 
intensity of 8.33 tons per running meter. it has also 
beer* established that load carrying  capacitytam lintel 
it 	with the increase in the length of the side 

pporting masonry, but for normal loading conditions, a 
length of min. 23 ao. of side supporting brick masonry is 
sufficient. The bearing for lintel should be min. 11.5 cm. 
Renee for normal loading conditions in building single or 
milt...storeyed. a 7.6 cm. thick precast liftal baying min* 
of 46 cm. brick masonary shove is adequate for opening 
upto 1.63 m. The mortar for birek omionry shall be isis6 
cement, line sand or 246 cmenet, nand. three 10 um die 
bars as main minion :most and 6 Mt. 61a distribution bars 

30 cm. wide lintel. The reinfacement shell be placed 
centrally in the lintel. The top surface of the precast 
lintel shall he finished rough to provide key with the 



brick work on top. The lintel shall be temporarily 
supported to a length of about 3o era. in middle till the 
wall above attains the necessary strength. %here required 
provision of R.C.C. chajjas can be readily made by projecting 
the stcel bare during the calling of lintels and chajje 
castaminsitu subsequently. Where two lintels cross each 
other. half related and doubled joints mew be provided 
while precasting the lintels. 

liszfamiu. 

These lintels are esca nordeal and !MVO tiMein construction. 
It saves approximately 50% in materials and in overall 
cost as compared to lintels based on conventional design. 

Cf# BaSfig 

Roof constitutes about 25% of the building costs. any 
savinti in this item will have substantial influence on the 
total cost of the building. The foregoing review of the 
conventional types of roof automatically leads us to the 
velidityof prefabrication and standardisation of the roofing 
system so as to attain speed and economy in this element 
of the structure. In prefabrication as the shuttering 
is replaced by moulds, which can be used More number of 
times than the shuttering, there will be saving in this 
item. In prefabricated construction, it is also possible 
to iraroduce cores or Mallows in the precast units to 
reduce the materials consumption and self...weight If the 
roof units are precast and kept ready. then as esoon as the 
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walls reach the floor level, the units can be laid and the 

construction above can proceed without delay. However* 

In the present context the techniques of prefabrication 

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 facilities thus making fully 

industrialised techniques unsuitable for sow time to 

come. 

The C•13.R.I*, Ro rkee and other institutes have therefore 

concentrated and developed techniques more suitable for 

pattal prefabrication* The accent hes been primarily on 

manual handling of precast units. The following types of 

units for roofs have therefore been developed for 

adoption. 

1*  Precast R.C.C. Planks 

2. Cellular Unit 

3*  Bodbly curved roof 

4. Hollow blocks 

S. Channel unit 

6* Cored Unit 

Following criteria have been taken into account for the 

selection of asuita le types of roofing system . 

1. Cost economics 

2. Consumption of * 1 and az of 
3* Flush ceiling from aesthetic point of view 
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4, Weight or precast units to frtcilitate stun. hatviling 
S. Composite or fully precast construction 
6. Simplicity in the method of casting. 

The tablo below ( .wts e comprorition between,  vcricau4 tyr..ies 

of mot" in to 	of porceritzgo vavIteck.4 of steel. cement 

anti cost over the triditUmel 12.23, 	R.C.C. 

for a men of 34S iltsterss 

anipmasOH =TIMM 11.25 cm. Thum R.C.C. SLAB & 
FAN:Ft TYPES OP MN ROMPS FOR p  spitz OW Pt  

..11011.40. 

CO tt 

41.-11..arvkamimoit1/4,44.0.3.4.440,  

S.No• X 	TYne 	Rt4041  Ctittent 

.01.0.1**1•41H3001 .0.410.1ffliamoseetvpr.ir 

t eel 

2, 
Precast R.C.C. Planks 
- Cellular Units 

45% 43% 47% 

a„ with rectivigu ar been 32% 42% 
b. With °T. Dews 22% 54% 

3.  !u 1y carim4 roog 27.1.53% -% 36.5% 
ifollou Eloolts 25% 

S. Chennal 'Vat 62..5% 4.24% la% 
4.  Coniti UrAt 22.2% S.S% 12.5% 

tom*Maditlirmi. 4116,40.41,..***.b..i..erweemok .0•10..mimorwomeweip.. 

SOU 	DIGEST 
It La evident from the above coropmrtson theft Proment PeC,C. 
plank typo of roof offers the suothour r,r4111parintive econrey 
in terms of eaterisls and unit cost. 
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liSteREC 	TOMS 

7.1. 
There is no end of the problem of Housing and it le not 

possible to accedeto all the aspects in type design housing. 
However, the effort has been madeto analyse and conclude the 

observations in details in Chapter* itself the conclusions of 

of all the studies aregiven  belows- 

Population of Delhi is increasing and various Hinisteries 
and Central Government offices are expanding. Consequently, 

housing demands ere also increeasing, The Goverrssent had made 
provisions offunde under Plve.Year Plans through public agencies. 

but it resulted into a limited rolein this field, due to high 
rate of housing shortage. In general pool, residential accommo. 
dation, the demand was estimated after IV Plan, 99,8213 and supply 
was only 40904. In the Department of N.D.H.C., demand was 8266 
end impply was 1927. Hence, the position. of Housing in public 
sector i s going out of control. 

In the public sector housing, speed of conatxuction  is also 

observed to be very slow. The designing. planning. estimating. 
approval and award of contract takes unexpected long time, which 

results into delay and eligible Govt. servants suffer for long 
time for the want of official accomrodation. The quality of 

the houses is also not found upto the standard, becauso of the 

contract system. The contractor always tries to use substandard 

type of material and to make.  Limpet use of the ekeees of 
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of supervisory staff. Secondly, the technical seti.up is 
also responsible to a great sattent, because of the reason that 
concerned technical cells are not working in close coordination 
among among the Architects, Planners and structure Engineer 

and site engineer which also delay the construction for the 
want of decisions and to bring solution and litplementation of 
the same. The study has also revealed that users reactions 
have not been incorporated in the deeigning. 

The comparative analysis has revealed that the wall and 

circulation areas are also more. For greater efficiency in 
design. it could be possibly reduced. The ceilingheight is 
more keeping in view the economy. 

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 minksu space requirements which had also resulted 

into untidy spots and does not fulfil the socioeconomic demand 
of the family. In Type II sore designs  are  of 2 roes  net  and 
some are 3 room set. The more number of rooma may be good for 

privacy, but due to their being lesser in sine create the 
problems of furniture layout, the position ofthe cupbonrds, shelves 
and aimirab are not properly chalked out, Which creates 
difficuty in movement spaces, often furniture dimensions,fithe 
anthroposetric dimensions&  the rooms have been found untidy 
as observed in residential apace analysis Plates in the Chapter 4 

Physical Analysis of Type Design. 

Certain shortcomings are also observed in the room sites and 
kitchen sizes. The spaces are net related to the size of 
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furniture layout and anthropametrtc dimensions, which resulted 

into inadequate space for perforating household activities, 

in living rooms and taking meals in kitchen, as no provision 

of separate dining space is possible in the limited standards 

of Type 

In addition of it considering consumers demands and family 
space requirements the balcony provided on upper floor is 

quite less inwidth to accommodate cots etc. for sleeping during 
summer and further no provision of wash basin is made. 

in general the houses are compact with no serious problems of 
light and ventilation only it is less due to some unavoidable 

ci rctx at arteele• 

The case study of type II quarters at Reading Road had revealed 
that more density le .80h/eyed by providing more built-up area 
in relation to space which resulted in overcrowding, lack 
of cross ventilation and lighting due to the reason of closeness 

of the structure as compared to open spaces. The front and 

rear courts around the house with much less living space 
for setting, sleeping and drying clothes and privacy of dwelling 

units. The community spaces i.e. play ground and parks etc. 
are also observed much less than the recommendation of 14.11.0, 
Code 1970 and Piaster Plan for Delhi. 
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The socio.econosic study results of 1.8.0. revealed that 62.1% 
of sllottees are keeping cycles and 12.1 % scooters and only 
25.8% are having no conveyance of their own in type IX. No 
Provision ofcYcle shed/scooter shed is made in general. as the 
study reveals it is en essential part of the inhabitants to park 
their vehicle. in urban city like Delhi. 

The access of roads to the dwelling units is also observed not 
properly segregated end dr fined, which may result into accidents 
and unsafe for inhabitants and no space for parking etc. 
Relationship betwaists building height and open spaces is also 
tatting. 

All the type designed houses are of the 61111De height resulting 
into uniform patter in relation to skyline. The repetitive, type 
of construction. same texture and colours etc. give tiresome. 
monotonous impression and lacks visual interest. 

Not much difference in cost is observed by traditional method 
of construction. only structural column, have increased the cost 
It seems that public secto is not giving proper attention to 
reduce the cost by using techniques in design and replacing 
materials. The design pattern is bane as adopted quite back with 
only certain modification. No new construction and economy in 
design techniques are followed to reduce overall cost by this 
sector. 

7•2. EssgansaftsAsteia. 
Shortage of houses can only be avoided with long.term planning and 
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and mess production of houses. War improving the existing 

situation, maximum provision for funds allocation should be mad* 
to fill up the gap. because the Central Govt. had played a very 
limited role in this field. 

For good and economical designing, speed in construction. decision 
and implementation etc.' the present set up of the Public 
organisation heeds modification. The technical cella. instead of 
working spearately should be made to work together in collaboration. 
There should be proper coordination among the Architects, Town 
Planners and Engineers and they have to accept the challenge 
to pzoduca good functional and economical type design houses. 
users reactions about, the dwelling units should be obtained for 
improvement and also to be incorporated in next type design of 
houeee and planning of layouts. 

The comparative study has r 	lack of design efficiency, walls 
and circulation areas can be possibly reduced to a greater extent 
by proper designing, maximum crates load bearing walls to save 
coat and to serve sore unite. 

From social consideration and feebly sixes, thtee coos set is 
desirable for the occupant of type 22„ The living room has been 
to be leas than 1Z sq.ft. Its length and width should be so 
arranged, keeping relevance with anthroponetric dimension* and 
standard furniture sizes, which normally found in general, so that 

most of the space does not go waste. The bed roc Mee of 100 Sft 
is sufficient, but proper attention should be given to decide 
the position of cup boards, shelves etc. Secondly sore apace 
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for clothing etc. and every bed room ettould be provided with 
facilities of cupboards. TN: kitchen should be approximately 
square In sizes with more area, provides good slitting space 
While eating. mere storage space ihoudl also be provided. 

The occupants of upper floors should be provided with bigger 
balconies for sleeping in summer, and prevision of wash basin 
should be also provided in view of the segio.econemic needs of the 
family. Xn general houses are compact with adequate light and 
ventilation. However, kitchen, bath, W.C. etc. should have IIIDro 
light. it is also reemiilended that it should have 4 Sci•tn* opening 
for permanent ventilation. 

The dwelling units should have 	space, are 	the bouses 
end community type of amenities i.e. play groun 	parks etc. 
for healthy environment indifferent sizes and composition. 
it should also fulfil the recce-lendation of 11.9,0, code 1,474 
and Delhi Piaster Plan. All these shortcomings are observed in 
Type IX quarters at Reading Road, Hew Delhi constructed by 
1441110006C10 

Provision of cyclescooter shed, with teal lies of parking 
vehicle should also be provided, considering it the essential 
feature of the urban life. 

eeping in view the safety, proper segre ation*d vehicular and 
pedestrian access to the dwelling unite should be provided. 

The type-designed houses of sem height are resulting into 
uniform pattern in relation to skyline. To leprovethis 
different heights du:mid be given, which will result into 
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120 	4 	4houdi to be read as should 

126 	11 	koppelman to be read as koppleman 



/c85 @  

UNIVritS/TY OF 1100RXIO 
&maul 

;IVOR? OF THR AXAMINNELS FOR SUM OF Me samin 

'..tra• of the Candidate 

a, 7'epartment 
3, Ztpecielised Subjs.% 
4. Title of diseellit*IMO 

J. 9. SABO 
At'Z'ITPC11321 a LAIMING 
aaCillTIC1UR111$ 11'11 
CarITICALAtiAL/010 OF TYPI Drstal, 
ROLIORrwIkliLIC SirCTOR 	-BC 
EIPC! TO HOUSING IN r 

a held ee 25.11,29711 at loorkefe, The Vilmskii 

shrt 
rplevitnt to b 
throwth g 
dr,to yes ccnc1uii$ 
hive t ekes  

lasted extensive data Min Varied sourc 
investi3Ition• is presentation matter 

exhaustive es It 	love been, ills 
phic plata! yes neat Olo enlaysis 

rations were iinadants 	dome riot Asap tc 
as enthusistielear es vas deaired, 

liargemeNtin 'View of his painstaking efforts end taxa 
potential 11041,40aera of the cl ita collected him dissertation Is 
ePProvol, 

(sit ?he elesertition is approved, 
(b) The disisertgstton Is grate& es Satisfactory. 

SW. 

flimruRR OF rirnNAL 17,WINER SIGNAMT OF 
DATrn 29,11,2278 	 DAVID 29•231•1975• 

40111■1011111011111•01011,1111111r 

UNIiralITY OF RCrIIKER 
ZICORUP 

o. r'V 	jEPF/3,..1G 	 rated December 

Copy forwarded to 
2, Prof essor & Reid of Architecture tit =limning Zepartme 
• sor R. X. :ihul  Professor ik---trif-nd--of ;orcb & Plane 

Lepartment. 



119 

for clothing etc. and every bed room should be provided with 
fact litter of cupboards. Thekitchen should be approximately 
square in sizes with nom area, provides good tatting space 
while mating. More storage space aloudt also be provided. 

The occupants of upper floors should be provided with bigger 
balconies for slesplivj in sumer, and provision of wash basin 
should be also provided in view of the soelo.economic needs of the 
fneali* In 91Merel boulteS eV* COmpact with adequate light and 

ventilation. However. kitche :  bath, W.C. etc. should have sore 
light. It is also recminended that it should have 4 &War opening 
for permanent ventilation. 

The dwelling units should have living apace, around the houses 
and cordnurtity type of amenities i.e. play grounds, parks etc. 
for healthy environment indifferent sizes and composition. 
it should also fulfil the recosrlendation of 18.9.0. code 1970 
and Delhi Piaster Plan. All these shortcomings are observed in 
Type II quarters at Reeding Road, Plew Delhi constructed by 

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

seeping in view the safety:  proper segregationoli vehicular and 
pedestrian access to the dwelling mita should be provided. 

The type ,designed houses of aim height are resulting into 
uniform pattern in relation to skyline. To ispromethis 
different heights should be given, which will result into 
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variation and establish new urban fore. 
• 

To reduce monotonous effect and to create visual interest setbacks 
in buildings with varyingspades, different texture and different 
colours dhoudl be provided to break uniformity. 

The back lanes or long passage in front are producing dull 
and corridor form, which should be avoided and relationship between 
the height and spaces should be maintained, The building plan 
should be so oriented that the area of sunlit walls and wind wee 
in them is kept to a minimum 

The reflective properties of light cola it (white washed roof and 

alIes) should be used for warding off solar heat. f 

Trees should be planted in such a manner that the should not 
-prevent the cooling summer breeze. 

Forgood ventilation prevailingwind should also penetrate the 
building. 

The cost of thebuilding could be substantially 	cad by Judicious 
planning, maxis benefit of cross walls, use of new materials and 
developed techniques invented by C.D.R.2. and other institutions 
as stated in eth Chapter. 

Par econcmy in construction coat, the ceiling height is also one 
of the important factors in designing any building. Therefore, 
height provided ir.611  and 10'.0" is on the upper side. After 
considering physical and psychological comforts c•a•Ras has 
recommended cei ling height of 131.4". Thus providing lesser 
height in four storey construction could heavily minimise the 
overall construction cost. 

The cost of the doors is more than walling; therefore doors 
provided needs to be reduced after due consideration. 
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