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PREFACE

Housing has become a perennial problem of our urban
areas especially of large cities. The problem has become
more aggravated becsuse of the limited resources of both the
Government and the individual. To ameliorate the housing
conditione various social housing schemes have been introdu-
ced and are being implemented through public sector agencies
such as Housing Boards etc. Efforts although laudabla suffer
from erronsous approach. It is common knowledge that the
cost of dwelling units under hire.purchase scheme is much
beyond the capacity of each group ; Middle Income Group (MIG)
i8 no excaption to it. The experience of State Housing
Boards and aleo of HUDCO is that dwelling units for a parti-
cular category are occupied by the families in the next
higher income group. This defeats the very purpose of
directing the housing efforts based on income ecategory.

High coet of dweni.ngvnnita has created a paradoxical situ-
ation in Bhopal that although there is demand for houses

yet 40 to 50% of them remain vacent, The relevence of this
to planning is that femilies® ‘ability to pay constitutes

the demand and type of dwelling units. In present circum-
atances. substential economy can be achieved through space
reduction with maximum utiligzation of space with increased
use efficiency and retionalisation of construction techniques
and use of materials i.e. specification.



An effort has been made to evolve rational space
standards and specification to effect economy in unit cost
for MIG housing at Bhopal.
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CHAPTER « I INTRODUCRION

Housing in general is the most graphic portrayal of
the crisis of our urban and rural areas and most serious mani-
festation of mass poverty and reflection of economy of the
country. Housing shortage is a perennial problem of urben
areas and can be measured in astounding figures. The backlog
and the current needs have assumed alarming proportions and
funds made available are insignificant to the need and can
hardly touch the fringe of the problem. The problem becomes
more aggravated as the paying ocapacity of the overwhelming
majority for the accomodation has also daciindei because of
the rising price index,

1.1  URBAN HOUSING SITUATION

With every successive Pive Year Plans: the shortage of
hémsing has been ineraasing progressively. The urban housing
shortage was estimated at 2.8 millions units in 1951, 5 million
units in 1956, 9.3 million units in 1961 and 11.8 million units
in 1369%, The Fifth Plan (1974-79) started with a backlog of
of 15.7 million units in urban areas. Reasons for the regre-
sasive movement are not far to seek. Housing sector is not
getting enough priority in different Five Year Flan. Outlays

*Report of the expert committee on methods for achieving
low cost large scale housing construction in the major cities-
¥BO Publication 1970.
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or socisl housing schemes during the first four plans have
been 1.6%, 1.8%, 1.6% and 0.96% respectively. In Pifth Plan
1t has been 1.2% (R.456 crores) ef the total outlay. Rete of
urban growth (3.1 te 3.8% per annum in last 2 decades) has
been faster than the rate of construction of dwelling units
which ie# 3.5 dwelling units per 1000 of the pepulation
compared to 8-10 units per 1000 annually recemmended by U.N.
feor balanced davelopnpnt.

National Puilding Organigation has estimated that the
requivement of cement =2nd ateel in country will increase from
17.04 end 4.6 million tons in 1975 to 75.54 and 20.60 tons by
1990. Building cost index has inflated by 3 tinmes in laet two

decodes.

The factors that have bheen cumulativsly responsible
for hcuaing shortage are @
1) Population growth
i1) Influx of large masses in urban areas
131) Lew economic capacity of mnjhritf of housscholds
iv) Inedaquacy of public resources
v) Increasing cost of building
vi) Absence of major technolegicsl bresksthrough

vii) Iow rate of constructinn.

¥ Report of the axpert eemmxﬁvce on methods for achleving
Lew Cost Lerge Scale Housing Construction in the Majer Cities

«~ NBO Publiontion 1970,
**yukchopadhay, B.K, "The Talé of Roof over the Head®™, ITPI
Journal Decemdbexr 1978,



1.1.4  Considering the megnitude of the problem it has been
thought desirsble to limit the scope of the studies at city
level. Bhopal has been chesen for the purpese.

1.2 URBAN HOUSING SITUATION IN MADHYA PRADESH & BHOPAL

The situation of heusing shortages is no substantially
different in the urban areas of Madhysa Pradesh State., Urban
housing shortage as estimated 4in pecond, third and fourth plan
was 1.4, 2.5 and 4.1 lakh units respectively. As per Fifth
plen, tetal housing shortage 12 3.2 million units out of which
urban heouging shortaze ie 0.56 millien units. Based on 1971
census 4ata and the survey cenducted by dedhya Pradesh Town
| and Country Planning Department (MPTCED), the backleg of
housing shertage in Bh'pi\l,. capital of the Btate, is 33000
dwelling units and the projected figures for heusing require-
nent for 1981 anl 1991 are 98000 and 1,786,000 dwelling units
reapeo’cively: With medest eotimation of B:.12,000 for urban
dwelling unit it would require Rs.39.6 oreres to cover the
backlog of Bhopal whereas Fifth Plan sllocations for housing
have besn only 32.4 ororea for the whole atate. Plan allooa-
tisns fer housing sector were aise meagroe compared te the
need. In second plan, outlay for houeing sector was ‘5_.97%,
in 3rd plan 1%, 4th plan 2% and ia 5th plen 4.5%.

# “Bnepal Develepment Plan - 1971", MPTCPD.



1,5  BPFFORTS 1N THE HOUSIAG FIBLD

Urban housing aa a part of core infrastructure in
city growth has been assigned a higher priority for insti-
tutional fihance end is on its way to gain an appropriate
place in a well conceived and integrated approach in urban
planning. The problem of housing is being tackled by various
pudlic sector agencié¢s such as Government Departments, Local
bodies, Autonomous Bodies, Housing Bosrds eto. as well as
private gsector Industrial and Institutional Organisations
and are devoting, in an organised way, canaidérable efforts
towards mitigating the housing prodlem dy promoting and
constructing large number of dwelling units. Of all the
public eector agencies, Housing Board caters to the need
of social housing in urbsn areas.

Private investors are not 1nferaated in entering into
housing construction as the entrépreneurship is based uwpon
speculation and huge profit making motives. Such an housing
activity benefits only few ‘haves' in the society. Private
participation in Bhopal has been negligible and can be gauged
from the fact that after 1956 only 5% of the total housing

area has been developed by private colonisers”,

Although the public also contributes towards solving
the housing problem, it is decoming increasingly difficult
for sn individual to construct house beceuse of i) sky rocket-
ing land prices ii) exhorbitan? experts' fees iii) bureamerat ic

¥ ¥Bhopal Development Plan - 1991° by MPICFD,
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Procedure for sanction iv) scarcity of conventional building
materials and their rising prices v) the high interest rates
or loan and stringent conditions attached to them limit the

numnbers,

Co-operative Housing system could not gain ground in
Bhopal mainly because Housing Puoard, Apex Co-operative Bank
etc. used to ndvance the loans even to individuals, Although
the practice has been discontinued, yet very few co-operative

housing socisties have beon formed.

People in gensral then seemingly depend upon the
Housing Board which construct the houses and make them
available at no loss no profit dbasis. In order to ameliorate
the unsatisfactory conditions vvarioua social housing ochemes
have Yesn introduced for which the whole population has been
catagorised in different income groups for fixing the space
standards, repayment period, rate of interest amount of |
subsidies etc. The following table indicates these details
along with paying capacity of each group.

TABLE B 7
, ¥onthly Averags mon%hly ' Cost of house with
Category income paying capacity repayment capacity
—— , s zm..ggﬂ& T
E¥  below 8,350 ol B5.2490-20 years at
o 3 (10% of 2.200) interest. |
LIG 351600 .62 B.6600~15 years at T%
(13% of Bs.475) interest
MIG 601-1500 5,168 B, 13750-12 years at 9.5%
(46% of B3,1050) intereat

e 35,1500 %.400 1,26900=10 years at 11,5%
HIG  above 31500  Bo% of 15.2000) interest |

Source : Compaied from HUDCO Folder - 1
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Housing Board constructs the houses and sells them
on 'Hire purchase' system. In fact, it is this main consi-
deration which attracts the clientele to the Housing Board
dwelling unit. Rental housing construction has been stopped
as a policy matter and the houses are made available on owner-
ship basis as the increased house omership has many distinct
advantages 1) It offers greater security to families 2) inve-
stment creates appreciating assets 3) Owner occupiors are
more likely than tenants to invest in the maintenance of their
.own houses which results in maintaining the housing stock and
4) Expenditure by the agency for estate management is less.

Bach category with different Socio~economic conditions
poses different problems. In view of the complexities involved,
it has been thought desiradble to study the problem of MIG
housing within the frame-work of M.P.Housing Board.

14 POLICIES AND IMPLICATIORS

Housing Board is faced with the difficult task of
reoonciling rising costa with limited paying cepacity of target
group. The task is made further difficult because of unreali-
stic policies adopted.

The buresueratic approach to the housing problem can be
termed as the arithmatical approach which starts by establishing
an unrealistic minimum standard (plinth area of 80 ¥2) for
housing. This standard creates severe housing shortage because
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within the resources only few dwelling units can be constructed.
Setting standards ig a difficult task for uptill now there is
no definition as to what constitutes sn ideal house which beco~
mes then a relative term. The issue of setting standardms and
then finding resources to achieve them appears to be seperate
steps in overall policy formulation and implementation process.
Bxperts set the standard (should be commonly believed) snd the
decision makers determine if the funds are available to meet
the standard. This approach can hold good when resscurces are
enough. Then the sequential approach : standard setting -»
need estimating -9 policy and programme is appropriate or
atleast is reasonable. But in the wake of paucity of resources
the sequence should be reversed. The availability of resources
leads {0 calculations of appropriate expenditure which leads

to setting standards that can be met from pre determined budget.
i.e. resource estimate ~» budget allocation - standard
~setting. The necessary linkage between standarde and costs

is frequently ignored in setting the standard. Then the cost
tends to be unrealistic making it beyond the reach of target
group.

It is a prosaic fact that the cost of dwelling unit of
Housing Board is much beyond the payirg capacity of the people.
Cost of dwelling unit constructed in last 23 years and the
corresponding monthly instalment ete. have been shown in the
following table,



PABLE
Type Area Outright Honthly Init ial dﬁposit’
) 4 purchade instal- (% to outright purchase
cost Bs. ment . cost)

1. MIG HOUSE 80.80 62000 483 17250 (27.80%)
2. Sr. MIG

House  135.66 82000 696 25000 (30.48%)
3. MIG PLAT 84,81 60670 467 16550 (27.27%)
4. HIO PLAT -

H1 90.12 72000 795 19000 (26.38%)
5. MIG PLAT |

JIr. 60.92 48000 435 9872 (20.56%)
60 ﬁIG Plat

Sr. 97.88 70000 540 20000 (28.57%)

Source: Compiled from the information as gi‘veﬂ by MPHB «
Construction Division.

Notes:~ 12 years repayment period:
~ Interest rate 9.5% (M1), 10.5% (M2)
- ~® Pull land cost + 20% of construction cost.

The table is self explanatory smd clearly indicates
that the high instalment of M.435 P.M. (minimum within the lot)
forming 41.,42% against 16% of the aversge income (&.1050)
preclude the substantial number of MIG to purchase the dwelling
unit. As a result 40 to 50 MIG dwelling units remain vacant®
It is 8 paradox of the gituation that although there is demand
for houses yet 50% of them remain vacant. The ézperience of
State Housing Board and that of HUDCO has also revealed that
houses for particular category are largly occupied by families
in the next higher income group'f

*rban Housing in Madhya Pradesh’'., Report published by
Institute of Regional Analysis (IRA) in Jan. 1978.
**rBulletin of the National Institute of Urben Affairs’. Vol.2

No.t Janua!‘y, 1979.
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If house cost is to be within the resources of the
owner occupier, it has been suggested that the repayment on
house loans over reassonable period {12 years) should not
exceed 20-25% of the incomes Income multipliers for deter-
mining house cost related tc the income of MIG owner -
occuplier i.e. the amount he is capable to set aside fram
his income for loan repayment for different repayment periods
for interest rate of 9.50% have been worked out and showma in
the Table on Page No.10. From the table it can be noted that

.the cost of house should not exceed .19261 or B.24076 if the
monthly instalment is 20% or 25% of the average MIG income
respectively for'repaymant yeriod of 12 years. Reduction in
the construction cost to the above level will not only bring
it within the paying capacity of MIG bhut will also enadle
ereation of much higher'numﬁer of dwelling per unit of invest-
ment. Thus, larger number of people can be given benefit of
housing within the limited resources available.

1.5  NBED FOR FAIR DEAL TO MIG HOUSING

Although it cannot be disputed that the Government
committed to social welfare should diﬁarﬁ its resocurces and
efforts to soclve the problem of majority which comes under

EWS category, yet it cannot overlook the problems of other

* “"Houge Ownership”; BKESTICS August 1977 « Incidently the
surgey carried out by the author revealed that the people
are prepared to pay maximum 20 to 25% of the income as
monthly 1nstalmegt towards the ownership house,



10

aueuTeeuy ATYIUON = ¥
yXzZLx)x=
gxeef oqy J3A0 Louom Te30y = R
Aﬂsanm a6d 96°6) 380XOJUT JO 048X = I
3FUR SUTTTOMD JO 1800 = [ GIoyMm
= =) + D
R= =i

‘elamIc g JUFMOTTOZ a4l £Aq pejevInOTED ueeq 8y jyun SUTTTIAD JO 38005 =1930y

86°L  2wL*L LSy GLP°| WIITATVION EROONI
8CSLY  PBYSE GG60€ LevLe 6°lLgg %62
9LvaZ Lessz bdolbz  996L2  OLZ ¥02
£26ve 06212  <LésL L9l G°202 %G1
61991 c60vi 2eL2t  £9601 &€ ¥0L  0sCy 0054~1021
LOC2E  66SLZ  9Lo¥Z  SS°Cie 629z %62
¥98S2  6LOZZ 19261 $80LL  0I2 #02
YBL6L 69591 SvvhL €182t S°LSL 0 ¢y
£2621 6£0LL  0£96 2hes 501 %01 0§04 0021106
9L0SZ  £1L6L  L6LLL 96261 S'48L wg2
1988 LLLSL  LGLSL c£ozzi oSt ¥02
9¥BLL 8BLL BILOL 2516  §°2ZiL ¥S1
0£26  gs8L  8L89 o9 sL goi 0sL 006+009
oz ! ¢ 2ty ot ] oew 1 %
)] § b § -
T SXUOX UT pOTYed SuoHIvdsE m P ——— ewmoouy
a«umiuuﬁmmunm1uatmmqm mmﬁﬂnnea amauaaqm e8uxoay  § ofuux smoouy

dIHSROIIVIZY IS0D HSOOE ¥ INANIVISNI XTHINON t FTHVYE



11

sections of the socliety. There seems to be undue emphasis

on the provision of housing for EWS category. Whilst it is
no doubt true that in urban areas nearly TO-75% of the popu=
lation constitutes EWS, it is not the unsatisfied demand of
this section but of middle, lower middle and low income group
which inflatesthe prices of land and rent. Even though these
groups constitute only 25-30% of the population, their effect
in absolute number is substantial in the urban market.

Our Hajor objective should, therefore, be to substan-
tially increase honsing etonk for these sections, BSuch publie
housing policy should aim at providing sufficient housing
for MIG (and LIG also) so that at least thease sections do not
exert pressure on the housing stock available for the poor.

In the absence of such housing policy, there is danger of
those who can afford better housing perforce resorting to
lower lovels of housing and pricing it out of the market for
the poor. Once the housing situation in MIG assction is
stabilised it shall be posaible to stop the ehain‘proceaa

which pushes the wesker section from slums to worst slums.,

Furthermore, the housing progremmes for EWS are associ-
ated with heavy subsides. Regarding the questin of subsidy
serious doubts have been expressed about ite ability to resolve
the housing problem. Any scheme of subsidy not only dries
up resources for plough back in housing but also leads to
number of mal practices like reselling etec, and the problem
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remains where it was. Improportionate diversion of resources
(90% for BWS/LIG) neither solves the problem of EWS nor MIG.
Traditional embition to own a house in the life time and rela-
tive paying and saving capacity of MIG section should be
exploited ae a fount of resources to mitigate the housing
problem of MIG section atleast.

1.6 . IDENTIFICATION OF PHE PROBLEM

1.6.1 The orux of the problem is to reduce the cost of dwelling
unit substantially so that MIG (for that matter each category)
is able to afford satisfactory housing. In order to bring down
the cost of dwelling unit within the affordable limits i.e. to
make it economical, an all sided attack on all components that
constitute the cost of 'house' is imperative. There are two
primary components of the cost of house 1) the cost of developed
land and ii) the cost of building construction. Studies carried
out by HUDCO has revealed that the cost of édeveloped land acco-
unte for 15 to 30% of the total cost of buillding and is primarilly
determined by the cost of land itself and cost of development.
The construction cest accounts for 70 to 85% and depends upon
the material end construction technique i.e. the specification
adopted. It intrinsically depends upon the space standards vis
& vis space allocation. ¥From the percentage break up as
mentioned above it is clear that substantial economy can be
achieved mainly through construction cost and hence it has

been chosen as a main theme of dissextation.
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1;6,2 SPACR

The important.aspeqt which determines the limits of
cost of dwelling unit is sdoption of space standards which
become all the more important because it will be ultimately
convert&d intd the finences required. Standards by themselves
are neéaaeary to provide a minimum level of quality in terms
of sociai life, assthetics, satisfaction and protection from

hasards like fire, disesse and functionsl useability. But it
would not be sensible to set higher unrealiastic standards
(Bolﬂz) which increase; the unit cost beyond the capacities
of potential owners, In view of the limited resources of both
the state énd the individual, it is necessary %o go in for
housing progremme with sustere standards. In order to achieve
econamy;_apace reduction can he offected taking into considera~
tion, the family composition, nature of belonginge, the activity
pattern,soéialﬁgttitudes and habits. Thus, if the space stand-
ards are evolved through rational space utilisation with incre-
ased use q;feciency. the overall reduced gige of dwelling unit
will bring down the cost of unit congiderébly‘if nct totally
and will incur the following advantages.
1. There can be more -2 number of d%eliinga on smalier
land holdings.
2. The increased density to a certain extent may solve
the land acquisition problem and thériéby lessen the

pressure on costly urban land.
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3., This will further help in optimising land as
resource -

4., It would conserve the building materials.

5. Smaller dwellings with reduced cost would allow

more number of units in allocated budget.

It must be wade clear here that adverating the redu-
cticn in spaces does not mean sacrificing the basic reguire-
ments of family. These must be provided with 7+ . no compro-
mise what so ever. It simply means the judicious gnd rational

utilizaﬁian of the space = both horizontal and vertical.

1.6,3 SPECIFICATION

Research and development in the field of building has
made avallasble more exact data and knowledge regarding the
quality, behaviour and performence of building materials and
structures. Based on these the traditional and conventional
specifications and techniques can be substituted without
impeiring the atructural safety and funetional useéability
and st the_same time achieve economy and speed in building
work. There is a scope for cost reduction by ratiornalisation
of specification of various items and components of constru-
etion work. Studies carried out by HUDCO (Ref.Page 14 A)
indicate that the construction cost can be reduced by 14% to
22% and inspite of escalation in the building cost it has
been possible for HUDCO to reduce the construction cost (Ref.

PTable on Page 14 4 ). 5
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BREAK UP OF COST OF COMPONENTS AND
PER CENT REDUCTION POSSIBLE

B/ 37| COST OF PAINING
17 N 5 FLOORING
: 47 PLASTERING
Y FOURDATION
”§ ‘ 2/ - DooRs/winbowe
1e1 W ’ l o ] 34-} S RooFING
i « | 80/) . pausfumus
> — o CHOjiAHAD

# REOUCTION

7. COST OF CONBY. OF DIFPERENY
POBSIBLE COMPONENIS IN SMELE SIOREY
/ BULOING | - .
v ' COBT OF PAINTING 3’/
- OBSERVATION | CO®i OF FLOORING ~ |3y
THE GRAPHS SHOW THAT " pusnrne 871
CONST GOE® IN ROOPB WALLS , N
DOORS/WINDOWS &' FOUNDATION DOOR®/mHOONs | ’/ o
It 19 POSSIBLE FO REDUCE “";‘;‘:* e :;
AROUT £9.577. - 28). OF COBT : .gfmﬁm 1

THROUSH SPECIFCATION | 7. CODT OF CONSTRUCTION |%, REOUCTION
. S OF DIFFERENT COMPONENTS ' POCSIDLE
, o 1N DOUBIE SIOREY BUILD
BOURCE : MATERIALS WIN® OF NUDCO

TABE . AVERAGE CODT PER DWELUNG '
. IN HUDCO SANCTIONED SCHEMES .

o71- 72 _ 17799 L1G HOUSING
OBSERVATION. 972- 73 17020 BLHEMED.
INSPITE OF ESCALATION IN COY 7. 74 o278
OF CONSTRUCTION . IT 13 POSGIDIE 1974.- 75 21783
TO REDUCE THE COBT THROUGH 1976 76 15756
SPeCricATioN 1976 77 IGea2

1977. 78 1562

“SOURCE : UNDAN NBWS BUWRTIN,VOL 8. JAMMAY 19
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It is often thought that cost reduction can be effected
by adopting prefabrication technique. In western countiries
it helped to solve their problem which was one of the scarce
end costly labour. Industrialised building process is highly
capital intensive and employment generated for production of
materials and labour employed at site is hardly 40% . It
requires more of gcarce resources & would leave surplus manpower
unemployed. Adoption of prefabrication technigque would create

more problems than solve it.

However,there is no denying fact there is a pressing
need to make the building operations more efficient and less
wasteful. This can be done by going in for partial prefabri-

cation of certain components,

1.7 THE NEED

While formulating the standards whether space or

specification families' ability to pay must be the governing
facter. There ought to be corelation between these two. Then

only it would be possible to make any significant dent on
demand;_'Thére is a difference between demand and need. Needs
zefer to inadequacy of éxisting provision when compared with

- socially acceptable norms; It takes no account of price.

Demand on the other hand gives pride of place in equation.

* Gékhale, R.G., " Appropriate Lew Cest Technology for Housing
Break-through", Seminar on Low cest housing & fire research,
March 1975, N.Delhi,
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With limited resources and increasing demand, the only way to
produce mere housing would be by making optimum use of the
available rescurces and stretch them to maximum possible extent.
There is imperative need to recognise and underatand that
housing of bare minimum requirement and environment is an
immediate necessity and as the economic capacities of an
household are increased, fittings, furnishings and equipments
can be added by the owner to improve the quality. At present,
the solution lies only in production of more dwelling units

by skilful and balanced manipulation of the standarda that
control the production of housing. It weuld he an act of
Tolly to insist upon idealised housing in the wake of paucity
of resources. The distinction between the ideals of planners/
architects/policy makers and the physical reality of housing
shortage refers to a real opposition between artistic aspira-
tions and immediate needs.

1.8  SCOPE AND OBJECTIVES

The cost of dwelling unit is a complex phenomenon and
encompasses many diversified fields. It is too difticult if
not impossible within limited time and resources te consider
all aspects of cost in detail in this dissertation. As such
the scope of the study has been limited to effect an econonmy
in the cost of dwelling unit for MIG category at Bhopal throggh

1) space reduction - its maximum utilization with increased
use efficiency ii) cost reduction measures in terms2 ef specifi-
cation appropriate in the region. More specifically the
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objectives are -

1) Te evolve space standards for a MIG dwellingv
unit in oconsonance with the activity pattern, the
1ife style, fanily compogsition and natuyre of
belongings.

2) To rationalise and evolve specification of various
items and componenta which constitute construction
work.

3) To ascertain the effectiveness of devised space
standards and specification on the cost of dwelling
unit thvough cost analysis of conceptual designs.

1.9  METHODOLOGY

while evolving space standards, great care will have
to be exercised in order to account for living habits, require-
ments, etc. of the ocoupiers. These facts can be ascartaiged
by undertaking a comprehensive sample survey of MIG dwelling
units. Although the findings cannot be conclusive but can be

fairly representative for space formulation.

The second objective shall be accomplished through the
stﬁdiﬂa of various findings of Research Organisations such as
CBRI, NBO etc. |

The third objective shall be met by working out the

coat estimates,

LN R



CHAPTER - 2  POCUS ON STUDY AREA

Housing conditions obtalning in any city largly
depend:: upon the factors such as population - its growth
and trend, econonmic standard of dwellers, geo-climatic
conditions etc. Any study dealing with housing problem
of any type and nature must take a note of such factors
in order to understand the interrelationship and the effect
on housing situation. The population and its content has
a relationship with tjpa and cost of structure and their
integration with economic activities, while 1living patterns
emerge largely due to geo-climatic and functional factors.
Study of major factors and prevatling housing conditions
themselves will indicate adequacy or otherwise, the gap
that ex}ist- and the measures (within the scope of the study)

that are necessary to cover this gap.

2.1  LOCATION, PRYSICAL FBATURES

Bhopal; the Capitel of Madhya~Pradech, is the best
example of manmade squalor thriving in most besutiful natural
surroundings provided by low hills and expansive lakes, It
iz situated along 77°~3' B longitude and 23°-25' N, latitude.
The ecity is well connected to all important cities/metropoli-
ces in the country by road, railway smd air. The present city
stands pegregated distinetly in four parts 1) 0ld city 11) New
township 1ii) BHEL township iv) Bairagarh (refer map No.1).
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Bhopal stands on red sand stone strata of Malwa plateau.
Black cotton soil is, however observed in various depths
from 1 to 2% metres on the east where most of the develop-

ment is taking place.
2,2  CLIMATE

The presence of two vast lakes and hillocks in the
city has helped in modifying the mioro climate of the city
to large extent, giving it a moderate nature. Nomally mean -
maximum temperature ranges between 30°C and 34°C while the
mean minimum temperature ranges botween 16°C to 19°C. In
such a moderate climate residential areas can be developed
at higher densities as three or four storeyed buildings can
be constructed without csusing discomfort to the ocoupants.
The average rainfall is around 11000 mm. Weaterly and south
westerly winds are more predominent.

2.3  POPULATION

2.3.1 During the last 7 decades the population of Bhopal
has gone up by 382.45%. The growth between 1901 to 1971 hes

been given in the table No.l {Pege :2:A_ ). ZThe phenomenal

growth during the decade 1951 & 1961 can be attributed to two

main facts s~ 1) The city was npade capital of the State in
1956 in the wake of State re-erganisation i1) Concurently
Heavy Blectrical Plant (now BHEL) wes located on the fringe

of the city. Consequently pcpulation of the city ="

R
°e,



POPULATION TRENDS 19-A POPULATION VARlAﬂON‘
901 - 1971 : : ’ DECENNIAL. GROTH RATE
1901 - 197!
PERCENTAGE .
5.0 LAKHS
+ 120 .
+ {10
v
+ 100
4.0 + 90 l \ '
y, + 00 1\
5.5 [
/ + 70 s
30 + GO l
2.5 / + 8o ]
/ + 40
2.0 / + .30 A\ /
. / + o \/
| .5
4+ 10 /
_li"e / ~ o} ]-
05 \ P el -10 ]]
M > g
. ‘ - a0
0.0 — 30 !
1201 1§] el 3 4 51 (-3} 1971~ - — — -
YEARS ' P S I N
SOURCE | CENBUS REPORT 8 E 8 8 E 8 g
SOULRCE : CENSUS REPORT
BHOPAL POPULATION CHANGES : '
)  TABLE -1
YEAR POP. IN LAKHS */o DECADE VARIATION
s Jo} o-77 -
a1t O-56 ~-27.03
1921 045 -19.77
1231 . O- 614 + 35.36
1941 0.75 r2%.25
195! 1-o02 + 36.03
961 2.23 +117-87
1971 385 +72-63
SQURCE @ CENSVUS OF iINOIA , 1961 &' 1971
- BH . PULATIO ST S N
OPAL POPULATION ESTIMATE TABLE - 2
METHOD PRESENT FUTURE ESTIMATESD mmm
1271 togl 199 200!
1 - DECENNIAL GROWTH 3.85 GG 2.5 a7
@ FITTIING CURYE METHOD 3.856 6 B8 0. & 15.1 ( SOURCE : BHOPAL -
% RANIO METHOD 3. 85 G.7 1.8 9.6 statqmenr PLAN
4 COMPARATIVE GRAPH METHOD 385 6.7 2.5 4.0 MPTEC.PDEPT )
FIGURES ADOPTED 3.85 G5 0.0 156.0
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swelled from 1 lakh fo 2.23 lakhs in 1961 an increase of

of 118%., The increase yaé to0 sudden to aceomoﬁate or
provide urban services. Slum® and Jjuggies sprang up parti-
cularly in BHEL and new townships. The city is yet to
recover from these effects becaufe the growth rate is nearly
7.5% per annum which is?;ighest amongApthé» cities of the
state, During the liast two decades the_eity has grown
nearly four times in population.

2.3,2 Population estimates for 1981 & 1991 worked out by‘ L
M.P. Town and Country Planning (MPTCP) Department by |
different methods are given in Table 2 (Page.)2:4.) Strategic
location of Bhopal, itz .climate and its unique landscape
value will give impetus to growth and make it potential
meiropolitan city of the State by 1991.

D

2.4 MIGRATION

Migrstion figures for Phopel city are rather signi-
ficant. According to 1571 Censue 53% of the total population
were migronts (23.14% from other states), Migration trends
would continue in future because of shifting of offices to

the capital.

2.5 FAMILY G128

1961 census gave 4.5 as the average household sise
vhile in 1971 the household size have swelled upto 5. Larger

household size may be owing to sharing of the accomodation.
In general, number of persons per family is reducing for many

A\

¥
socio-economi¢ reasons, . ' L
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2.6  OCCUPATIONAL PATTERN

The capacity of a city o provide variety of jobs
and absorb its working population in various sectors of
economy is an indicator of the economic viability of the
ecity. In 1971, the percentage of economically active
population was 28.12% and the participation of femglas in

the gainful occupation was very low (4.75%). The distribu-

tion of workers in three broad sectors a3 per 1971 census

report is as followst-

Primary sector - 2%

Secondary sector - 32.8%

Tertiary sector - 64,0%
Total 100%

Of the total workers (1,10,318) about two fifths are service
class people engaged in Government Jobs, 29% in manufacturing
and the rest (31%) in other activities,

On comparison of 1961 data with that of 1971 data
revealed phenomenhl increase by 64.7% in tertiary sector
indicating administrative character and growing trade and
comnercial activity whersas increase in the workers in
‘manufacturing® by 12% is . indicative of the strengthen-
ing of the industrial base of the city.

Persentage of houssholds classified by the income
i8 showa in the following table.
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TABLE 3
Monthly income % of Category %
s, Houmseholds -
less than 50 0.18 |
51 =99 1.72
200=349 | 42+95 }
350-499 10.75 § 116 16.91
500-599 334 § :
600-749 5.34
750-999 . 7.25 MIG 14,59
1000-1499 2.00 §
1500 & above 2,00 -  HIG 2,00
Total  100.00 | N 100.00

SOURCE : Socio~Bconomic Survey, M.P. Town & Countyy Planning
Department.

HUDCO norma that for every 00 houses to be ecnstructed
75% should be for EWS, 15% for LIG, 8% for MIG and 2% for HIG
have bsen tailored to reflsct the inaoma: pattern of society.,
However, the table clearly indivates that MIG category in Bhopal
is almost double than the everage normal pattern. The impera~-

tive indication is that the housing efforts by housing agenoy
should be revised to the actual proportion.

2.7 HOUSING

- Hormally the word housing and the problems related to it
are taken to mean dwelling unite in terms of quality and quantity
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alone. It is often forgotton that the quality of life is

even moye dependent on other elements such as tenure status,
ocoupancy rate, housing shortages etc. It is in ihis condoxt
that the probiem of housing, being experienccd in Bhopal, have
beon studied, '

2.7.1 Housing activities in Bh;oyal,nnlike other cities, are
dominated by Governaent and memi Government organisatioms,
Quantum of houvaing aresse developed by Government and other
agoncios after 195€ is reflscted in the Pable 2,71 - T,1 .
It clearliy reveals the prodigious smount of develoyment done by
gcorporater;:. secior. Out of noarly 854.8 he.cters of houding
arsz azarly £338.8 hect. i.e. 95% has beon developed under
eorporatu socicr, while only 48 hactares i.e. nearly 5% have o

been dovoelopaed by privata colonisers.

2,7.2 TENURE STATUS

Hearly 70% houses wers recorded as rented in 1971,
Bven in old aity, owing to econonic disparity,the guantum of
rented houses ie more. There has been some marginal improvew
ment in situntion as &ue vercentago of renbved houses in 1971
dsorsanad to T0% from 73% in 1961, The tendency nf the warkers
to mettle down in the oity is likely to create more demand fLor

ownedi housas in future,



CHARACTER OF HOUSING AREA 23%-A

TABLE : 2.7.1% T3

] - HOUSING AREA

DEVELOPMENT AFTER 1958

: *s OF
AGENCY DECRIPTION AREA IN /o TOTAL
HECTARES , HOUSING
AREA
A CORPORATE ~ T.T.NAGAR, 712.7 80.5 4.6.5
DEVELOPMENT B.H-E.L. ETC. ° .
B PLOT-WISE GOVI. . ARERA COLONEY, 126 - 1 4.3 8.2
LOCAL BODY MALVIYA NAGAR o |
C PRIVATE COLONIES RAISEN, SEHORE 4G6.0 5.2 3.0
£ BERASIA ROAD _
TOTAL : 848.8 100. © 57.7
DO MAIN CITY/BAIRAGARH] OLD DEVELOPMENT G490 .2 42.3
OUTGROWTH

TOTAL - 1534 .0 "100.0  100.0

SOURCE @ FIELD SURVEYS, TOWN AND COUNTRY  PLANNING DEPARTMENT . L

HOUSING AREA DEVELOPMENT

AFTER 19566
5.2 7. PRIVATE
oo "] coLonES
=FTEY 148/ PLOT
8o ' DEVELOPMENT
GO '
40 i 80 -B7. CORPORATE
OEVELOPMENT
20 YL HHALN I
[Ye) L ——tt )
IS
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2.7.3 OCCUBARCY RATE AND DWBLLING UNIT SIZB

In spite of efforts of the Government and Housing
Boaxd in eonstr;zetioa of more houses tﬁe situation in over—
crowding has not improved. Only 20% of the Govt. 'enployeea
(total-HeJ&;DG) are provided with Government accomodation.
Hovelng activity in private sector has also not kept pace
with the demand. The change in the situation in overcrowding
in various types of dwelling units is indicated by figures
compil led from consus data for last two decades 2n the Table

Tw«1 (Page 24:A).

A close perusal of the table vreveals that the average
ccoupansy rate (i.e. pexeoos per room) hao almest remained the
szme durding 1961.71, élthmgh changes in various sigzes of
dwolling wmit nave tvaken nlace. The proportion of heugehalds
living at an sccupsncy rate of more than two persons Fer room
has reduced oniy insignificently from 94.2% in 1961 to S2.7%
in 1971, ZEven the largs ¢cale housing sotivity underteken
particalarliy in the Governanent sector has failed to maks any
impsot. 1he¢ rate of houde construction will have to he inten-
sified to yrsduce the avercrowding as mearly 79.4% of the houme-
holds ere still lving at an ccoupancy rate of more tham 2.8
persoms pgr room® Ovarcrowding in ons room and two room dwelle

ing units Bes; increased during 1961.71 by 10.3% and 8,8%

* ing‘g.x. Pemiaa’ibleiraie g;i: ocoupancy 1st2;8§; persons per room.
er ocoupancy i lia for prosecution £or overcrowding
but %g fﬁdia g rate of % 5 §P§ 1spcensidered aceegtable.



BHOPAL : DWELLING UNT SIZE & OCCUPANCY RATE

TABLE T-1
YEAR  HOUSEMOWS - OCcU- - DWELLING UNIT SIZE
TOTAL : PANCY
RATE ] 2 L3 4 5
RM RM RM RM RM
1961 39947 HHD 7. : . 584 294 6-494 3.8 ,‘""'o
OCCUPANCY 2.89 4.0 260 2.24¢ (.89 1-36
RATE
PPR
12714 58673 HHD /. _ 50.7 287 133 aa 2.9
- OCCUPANCY e.87 448 2.85 208 I1.79 1.68
RATE
PPR
261 - - RATE OF -9.7 10-3 8% -71 -523 e3.5.
271 CHANGE OF :
OCCUPANCY .
RATE /.
SOURCE : COMPILED FROM CENSUS REFORT (961, 197i
HOUSING SHORTAGE ( SECTOR WISE ) I
| TABLE -2
EMPLOYEES D.UNITS AVAILA- SHORTAGE.
[WORKERS NEEDED BLE O UNITS
| STATE,CENTRAL 36400 g3700 11500 1eeoo
GOVI, AUTONOMGOUS :
BODIES , BX. GAF / DEF . | |
2B HEL. | 19400 15500 12000 3500
) 39200 . 23500 15700
3'SHORTAGES NOT . 37100 20150 16950
C@VERED By tee
DWELLING UNITS | 76300 43690 32650

SOURCE : 'BHOPAL DEVELOPMENT PLAN - 1991’ m.P. TOWN &' COUNTRY PLC DEPT.
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respectively. This indicates deteriorating living condition
emong household 1living in such units. It is also revesled
that only about 3% households are enjoying adequate housing

8pace.

2.7.4 STRUCTURAL CONDITIORS

As per‘ 1971 census increase in the content of
katcha units by 4.5% and decrease in the content of pacca
houses by 13.6% indicates deterioration of housing stock.
This also indicates formation of more slums in the city.

2.7,5  HOUSING SHORTAOE AND REQUIROMEN®S ~ — — — —— —

Unprecedented influx of migrants eventually resulted
in chronic housing shortage, particularly in the formative stage
of ¢apital city. Housing shortage could not be wiped out inspite
of mrgé scale construction under Government sector. On the
basis of 1971 census data and survey conducted dy MPPCF Depart~
ment, the housing backlog has been estimated as 32750 dwelling
units inelusive of shortage of quarters (16950). Ref.Table-2
7 (Page 24:8)e

- Considering future growth of population, change in
socie-oconomic conditions, family sise, réplacemmt of housing
stock in dilapidation etc., MPTCP Department have estimated
the future requirements as follows:- '
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1981 - 92500 dwelling units
1991 - 178100 dwelling units.

Purther bresk up of housing requiremént as per income category
by 1991 is shown in table below.

TABLEs DWBLLING UNIT . REQUIREMENT BY TYPE —

Category Dwalling unit -
Number y 4
BWS | 71,200 40
116 | 53,400 30
Me 44,500 25
HIG 8, 900 5
Source 3 Bhopal Development Flan - 1991 by MPECED

With the modest estimate of average R5,12,000 per dwslling
unit it would require 39.6 crores to clear backlog. As sgainst
thie Bse31.2 crores have been allotted for the housing in Sixth
Plen period (1978-83) for the whole of Madhya Pradesh. At the
state level the housing requirement in 5th plan period has been
estimated as 3.3 million unita (23 lakh rural - 10 lekk urban),
HUDCO assistance, debenture fund end L.I.C. assistance would
marginally supplement the financial requiremsnt.

2.6  FOTIDING MATERTALS

The dlack cotton soil which is found in and aroand ecity

areas 18 not at all suitable for dbrick manufacturing as it
contains calcium. The bricks available are of poor quality

having a crushing strength of 35 kg/cm2. Of Tate some manu-
facturers have started production of GHOL bricks (crushing
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strength 70 to 80 kg/cm?). But the demend far exceeds the
supply.

The red sand stone suitable for building purposes is
_abundant almoot along all the hillocks and near about areas.
However, black basalt trap stone useful for aggregate in
R.C.C. work 18 available in limited guantity and is required
to be imported trqm arsas 20 tp 25 km away.

" The local sand available in the beds of various nallahas
is not of good quality as if contains clay. Narbada sand is
commenly used for almost all the building purposes which is
brought from Hoshangabad - a distance-éf 55/65 km.

caef of sand and B.T. metal is rather high because of
transportation cost involved.

- Tegk-wood from central province (C.P.Teakw-wood) is
considered as one of the best and is available in plenty.
Timber from secondary spices such as Bija, Mokha etc. are
also avallable. Seasoning plent established by M.P. Industries
Department should give impetus for the use of secondary spices,

Supply pesitian af cement keeps on fluctuating.
Pozolana cement and dry hydrated lime are now avallable.
Locally available steel is sub-standard steel which is

rerolled stesl. However steel as per 15:432 grade (mild steel)
or I.5 : 1986 (Ribvbed Tor steel) is now avallable in plenty.
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The labour wages for skilled workers are high and
are not readily available. Unskilled workers are available
readily. Building industry faces no special problem on

account of either materials or labour.

The prices of various building materials and wages
of labour have been given in Appendix~II.

2.9  TRENDS IN BUILDING co§g

Building cests have been steadily rising especially
during last 15-17 years. This is due to the fact that the
milding cest is directly wrelsted to the living coet which
itself is progreesively imoreasinge. The $rends in building
cost indices are depicted in graph on psge 28.4. It can
be obsexved that bui;&ing coet has inernased nearly 3 times

in the last 17 years.

Building cost indicem are related to the increasing
cost of bullding materisls. The trenis in ths increase in
the cost of building materials 12 showg in Zraph on page
280&.

2,10 OBSERVATIONS

1. In last two decades, Bhopal has grown nearly
4 €ines in population. Projected population for
1991 i3 10 lakhs.

2, Higration trends are significent and would continue
haceuse of the shifting of meny offices at Bhopal.

3. Aversge family size of Bhopal is 5.
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Of the total working population, 60% are
engoged in administrative services and are
Govt. servints.

MIG pection is approx.15% of the total population.
Housing activity is predominantly in corporate
sector and private invesitment 18 insignificant.
70% of the households live in rented accomode~
tion.

About 80X of the population live in less than
two room accomodation.

The requirement of dwellihg unita by 1991 is
in the order of 1,78000 out of which the reguire-

ment for MIG section would bde 44000,

Building inddstyy faces no apeeia.l prablen because
of materizl or labour,

Buildinz cost armd cost of materials have
escalated 3 times during last 15-1‘7 years.



CHAPTER =~ 73 AN APPARAISAL OF MPHB's WORKS

Madhya Pradesh Housing Board {MPHB), Government
sponsored public ﬁousing agency is functioning in the city
and the State since 1960. But the real momentum in housing
efforts could be geared only by 1972 when it was reconstitue
ted with expectedly wider functions to pexform, €411 1971 it
had been functioning mainly as a financing institution provi-
ding loans for house construction but later this faecility
was withdrawn and the Board is mainly concentrating on —
construction of houses for ownership under hire-purchase/
outright purchase scheme for EWS, LIG, HIG section of the
population. Construction of rental housing has been stopped
as a matter of policy.

To develop land and undertake housing construction
in residential gzones is the responsibility entrusted to the
Housing Board. ;n Bhopal particularly all the housing deve-
1cpﬁent is earmarked to be developed by the MPHB alone because
of the "lend :reeée" at the time'of formation of capital.
Because of the enforcement of atringent eeﬁ&itions on the
eoloniéers, the private enterpreneurship in the hausigzhacti~
vity has been practically eliminated. Apart from the willingness
to invest on aevelopment there might be other reasons such as
extension of essential urban infrastructure i.e, water supply,
sewerage, accesibility by roads etc. Put the fact remains that it

has retarded@ housing activities to a great extent end has also
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shifted the housing activity to only those areas where the
Government provided developed plots. Consequently the deve-
loyment has been lop sided. Thus the contribution from private
sector being negligible, it is only the Howiing Board which
oatemtzothe needs of housing in BPhopal. Secondly, the very
purpose of forming the Housing Boards under public sector is
‘to provide economic housing. It is, therefore, all the more
important to review and evaluate the works of MFPHB at Bhopal.
With this view, five MIG completed schemes of MPHB have been
choSen as case studies (Bef.Big.No. D 1 to D 5) and examined
critically in general with speciazl emphasis on space standards
snd the specification.

3.1  ACHISVEMBENIO OF MPHB

In Bhopal, total number of dwelling units constructed
upto 31.3.1978 18 5222 under hire purchase schemes. Distridu-
tion of dwelling units under each category and percentage to
the total have been shown in the Table below,

TABLE |
Category | No. of " % to the total
I}-a;.n.ng units |
BWS 2835 54,31
15 1189 22,76
NIG 900 17.23
HIG 298 570
Total 5222 100

“Nource | compiled from ithe Booklet published by MPHB.
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By apd large the housing efforts by the Board are in
accordance with the income pattern of the population in Bhopal.

3,2  HOUSING FORM

Dwelling units for MIG have been canstguotqd in almost
all the heusing forms such as multi family housing, single family
houses (detached, semi detached maisonette) and duplex except
row housing which is considered as most economical:9f the 900
MIG dwelling units, 440 are in multi-family housing (48.8%) and-
460 (51.2%) in single family houses. Time and again, through
various seminars and reports, it has been emphasigsed thal the
public agencies which construct the houses through public
exeheguer should resort to group housing rather than plotied
development. Group housing is not only economical as the
cost of dwelling units but also checks the urban sprawl
encroching on nearabout agricultural land., Maisoneite furm
1o economicel by 40% provided it is used in groups of 5 or
more whereas MPHB has adopted twin unit form, Secondly
maisonettes with sloping R.C.C, roof do not allow any possi-
bility of future expansion. It appears that different housing
forms have been used as an architectural exercise rather than

for the economic advantages offered by each housing form.

Wm
33 SPACE STANDARDS AND SPACE ALLOCATION

As per MPHB nomms, the space provision for MIG housing
18 80 M2 (plinth area) which is only in intents and not in

% Clesve Brar. 'Counsil Authoﬁty Hoﬁaihm '
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contents. Space provision (plinth area, floor area end other

. space areas) as obtained from case studies have been comiled

in Table No.3.3 - T 1, It can be observed that there is wide
variation in space provision (in texrms of plinth area) from
60.92 M2 to 128,36 Mz for the same economic group. The
Housing Board eught to have adopted at the most 3 standards

to cater to the needs of sub group in MIG: one akin to LIG
standard for lower MIG, second fof mniddle MIG and third akin
to HIG standard fer higher MIG., Area variation would have

~ been justified provided the cgst of dwelling unit achieved

is within the imposed ceiling cost of R5.42,000/- (vide HUDCO's
FOIDER-1). It can be observed from table No.2 that the cest of
dwelling unit (ataé,ﬂo.S) having a plinth area of 60.92 G
(lowest in the lot) is 14% more than the ceiling cost.

The stipulated area standard should be followed in all
design solutiens. The argument that at times the design
considerations necessiate an upward shift has no sound
footing. PFor example, in the &ésigna of Govt. quarters stipu~
lated area standards are strictly adhered. It means, different
design solutions with fixed space norms can be achieved., Schemes
at S.No.6 and 2 exceed plinth areas ceiling of‘95'ﬂz (as imposed
by HUDCO vide folder No.1) by 35.11% & 3.15% respectively.

Wide variation in the space provision of different
spaces (living, dining, bed, kitchen, toilet ete) is ofcourse

due to variation in plinth areas. However, the designs
(S.No.1, 3 & 4 - Table 3,1 T). which have more or less identical
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floor ereas (conaidering 5% variation due to design concept)

also indicate wide variation in different spaces as indicated
in the Table belows-

T ABLE
Space ' Range in Veriation
Ares 7
Living~Dining 17.4 ¥ 44 22.7T7 ¥ 30.56
Pirst Bed 11.6 ¥ t0 17.49 ¥ 33.67
Second Bed 9,9 M2 ¢4 12,87 M2 30.00
Kitchen 4,8 ¥ to 7.7 W 60,41
Toilet 3.52 M2 to 3.6 B° -

Variation in areas to the extent of 30% can be odserved
in all the spaces except that of Toilet, It clearly indicates

that there is no rax:lonale and the design solutions are based

on the intuition of the clea:!..gner, Buch an intutional app?zq_“h
not only leads to user's dissatisfaction but often results in
wasteful spaces which increases the cost, A typical case of
living-dining has been shown on page 344 indicating the propor-

tion of 'wasteful’ space,
CEILING HEIGB?:

CBRI has already established that the ‘ceiling he:lght
more than 2,7 e hes no marked effect on the thermal comfort
and yet the floor height of 3.1 M to 3.5 M height has been
provided in the designs. |

'*N ational Buildings Code 1970 algo st ipulates minimam height
2.7 ¥ for residential buildings.
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STORING UNITS:
It can be obaerved from the drawings D.1 to D.5 that
the provision of cupboards ( storing unit) has not been stand-—

ardised. The floor ares provision for such units vary from
0.54 M° to 1.44 M §.0. width varies from 0.9 to 2.4 M.

5.4  EFFECIENCY OF PLAN

The utility of the accomodation depends on not only
what is givea but how it is planned. The measure of effici-
ency (ﬁoar to.plinth area ratio) as suggested by the *Commitiee
on Plan Projects” has been used to check the efficiency of the
designs (Ref.Appendix IIT ). It can be observed from the Table
Ho.3.3 T.1 that the recommended efficiency of 83% in case of losd
bearing structures and 87% in case of frame structures hes
not been achieved in any of the designes. It indicates that
more area has gone in wall area. It was also observed that
breek up of spaces into different categories such as living,
Bervice, circulation and walls has not been indicated on any
Plans leave alone giving the justification of any variation
from the limits.
WINDOW ARBAS:

Cost of windows/doors is 5 times more than the cost of

wall, As such the need to economise on such provisions does not
require sny comment here. It can be observed from Table 30.1‘
that window aress range between 16 to 18% of floor area against
normal provision of 10 to 12% in hot-arid climate. In absolute |
terms window arsas are 60 to 80X more than the normal provision
of 10 to 12% in hot-arid climate,



3,5  SPECIFICATION AND CONSTRUCIION TECHNIQUE

With: the advancement in structural designs amd
availability of Ghol bricks, it wes possible for MPHB to
densign 3 storeyed structures in one brick load bearing walls
for all the floors and yet 300 thick load bearing walls have
been dep1oyed even for ¢ + 1 struc%ﬁres. Secondly, 300 dhick
load bearing wall all along—the'vﬁsriphery could have been
avoided by using 200 th. dbrick wall where it dges not support
the structure. This would have resulted in saving in founda-
tion cost as well a8 in material.

 Although only metric sise bricks are avallable in
Bhopal yet drawings are prepared in inch foot syatem wherein
the openings etc are provided in 3" module which if used with
metric bricks results in wastage in cutting of dricks upto
10 to 15% *
 SPECIPICATION:

The specification adopted in the said designs were
studied from the respective tender documents. The following
is the bdrief of specification.

Foundation ¢ strip foundation/RCC col.foundation/
pile foundation

Poundation $ 300th 1:4:8 cement concrete

concrete

Walls ¢ 300th in 1:6 cement mortor

¥THconomy in_the Comgtruction of Housing Projects’ -
Vidharbha Housing Board, Nagpur.
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50 thick 1:2:4 cement concrete
R.C.C. slap (east in situ)

D.PQCQ

*

*e

Intermediate Floor/Roof
134 cement plaster(sand face)

-

Plaster (Ext)

Plaster (INT) : 1:6 cement plaster
Windows/Doors : Teak-wood
(Fremes & shutters)
Pinish on walls $ distemper
(INT)
Finish on walls ¢ Jnowecem
(Bxt)

The above brief sBpeaks volume for itself and shows
inaptness in asdopting technological and material imnoyatious
by different R & D and other organisations. Different research
organiéations have already come cut with alternative materials
and specification to economise in the cost of construction but
not a single one has been ddopted. It indicates that there

is a scope for rationalising the specification to reduce down

the cost.
3,6  COST

Ostentitious concepts about MIG housing in terme of
space provision and specification havdresulted in exhorbitant
cost of MIG dwelling unit much beyond the paying capacity of
MIG, Cost of dwelling units and corresponding monthly instale-
ment has been already discussed in Chapter 1 (Page.8&. ).
Monthly instalment of 85.430 (lowest among the lot) forms
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43.,5% of the average MIG income. This has adversly affected
the eccupancy i.e. the ownership. The failure of MPHB can be
gauged from the Survey Report ‘'Urban chsing in Madhya Pradesh'
published by Institute of Regional Analysis, Bhopal in 1978,
It has reported that 40 teo 50% MIG dwelling unite remained
vacant, 47% out of the occupied were by HIG, 96% of LIG
dwellings costing Rs.24000/~ were occupied by MIG, 3 cut of 4
EWS houses built at the cost of B,15000/« were owned by the
families in the next higher inconme grot;p. Non-affordability,
the report further points out .was evident from the fast that
6 out of 10 MIG houses have been sublet either partly or wholly.
In order to compensate the monthly 1nstélinent, the owners
¢onstruct temporary shabby constructions a.nd let out at high
rents, (Ref. photograph on Page 38 A). Occupants per force
increase the number of tenantry bortions in such circumstances.
This not only creates visual disorder but results in theoretical
8lums and the purpose of providing reasonably adequate space
for occupants is tetally lest. | | | '

Construction of multi storied apartments (Betwa, Tapti)
originally mesant for MIG costing K,96000/- with monthly invest-
ment of Rs.950/~ is an example of maniacal approach rather than
realistic approach. (Ref. Photograph on_Page 38 A). The land
cost is not that exhorbitant so as to warrant construction of
malti storeyed apartments. Most of these apartments have been
rented out to executives and managers whose house rent is paid

hy their c‘:ompanieef

¥ This information was given to the author by Eatate Manager
of MPHB.
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Owners per force construct
shanty constructions which
fetch rents approx. Rs.100

to 150 per month to compen-
sate high monthly instalment.

Ie the monthly jnstalment
of B5.950/= p.m.{80.,47% of
average MIG inceme)afford-
able by MIG?

« In the words of John F.C.
Turner "Probably these are
neant for invisible MIG",
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Confronted with unique situation of inability to dispose
of MIQ dwelling units amd unable to attract hire purchasers
because of high cost, the Housing Board has rented out the
dwellinga Yo offices(Ref.PhotographP.394) and/er have been
converted into Government quarters in order to recoup the money
invested. Unrealistic policies have created a paradoxical
situation where there 15 demsnd for houses and yet houses
, remain vacant or are let out to offices. It 4o worth menti-
oning here that MPHB has temporarity suspended the registra~

tion for ownership houses bocause of haavy pending demsnd,

3.7 Gmm
m

Although MPHB ig an asutonomous body b;ut 6till adopts the
P¥D systenm of ‘percentege tendering'. Studies carried out by
CBRY has provsgl that lmp-aum contract nyatem or item rate
contract system is economical by 13% & 11 % ovey Percentege
contract system reapectively._

It takes about 3 to ¢ years to get an house from MPHB
after the registration. People often back out from the enrol-
‘ment because of upward revision (at times 15 to 20%) in the
cost of dwelling unit.

Housing Board spends crores of rupees in the housing and
- yet the basic statistical information 8o vital for review/analy-
- sis/feed~back has not been maintained, . Author oxperinced a

great difficulty in getting the basic mrorzpation such a8
housing shortages and requirements in Bhopal, cost break up,

housing targats, ete.
* OBRI B.Digest KNo.
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Majority of the schemes are designed by the architects
through selected invitation rather than open competition. The
greatest drawback in selected invitation system is that archi-
tect indulges in architectural extravagancy with disregard
to economic, social and physical reality of the time and tends
to be individualistic.

SUMMARY OF OBSERVATIONS:

1. In Bhopal, it is mainly the Heusing Board which
caters the needs of urban heusing.

2. More than 50% of the dwelling units are in
8ingle house,

2. Space provision is not based on any rationale
as such there is wide variation in toial space
a2 well as in other spaces such as living/dining,
bed, kitchen ete.

4, Ceiling height of 3 to 3.5 M have been adopted.
5. Provision of storing has not been stanfardised.

6. Wall area exceeds than the recommended norms
affecting the efficiency.

T. Window areas far exceed than the stipulated norms
for economic housing.

8., No attempt has been made to lower down the cost by
rationalising the specifications.

9., Obmentitious concept of MIG housing in terms of
gpecification and gpace has resulted in exhorbitant
cost of MIG dwelling unit which in turn has affected
the occupancy.

oe o



CHAPIER - 4 SURVEY KREPORT AND ARALYSIS,

It has been already pointed out in the previocus chapter
that MFHB, the only pubdlic housing agency in Bﬁopal, adopts
different space standards for the same economic group (1,&.
¥IG) under seme socio-olimatic conditions. It means there are
no precise guidlines or rationale and the decigner is eventually
guided by his own assuliptions and intuitionse. In the absence of
such guidelines, the dwelling design solution often leads to
users’ diasatistaction either utilitywise or costwise. In
order to evolve rational space standards exploring the possi-
bility of space reduction and get the guidelines for the design
of MIG dwelling unit which would give maximum satisfaction and
meet reasonable aspiratious of the people within the economic
- limitations, it is important to thoroughly understand among
other things the activity patterp,the life style, socio-cultu-
ral needs and the economic capabilities of the dwellers. Socio-
_economic characteristics mainly influence the space norms and are
not static. Hence, dwelling design should de viowed as an
evolutionary process with users' needs and expectatioys forming
‘one link of chain. This approach will ulfimately help in fine~
. 1ising the users! requirements. With these considerations in
view systematic comprehensive survey of 100 MIG households in
MPHD dwelling units was carried out with the objective to get
planning guidelines in consonance with both - the paying capaclty
and pattern of living.
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The results of such a small survey are normally regarded
a8 indicative but can de taken as eomclusive so far as generali-

sation about living pattern is concerned.

4.1 SAMPLE DESIGN AND SCHEDUIR

Since the purpose was to obtain a representative sample
of MIG housholds, rendom sampling method was adopted for melecte
ion of semples. Preference was given to storeyed flate as only
such housing form is likely to be constructed in future. Only
those dwellings which were constructed in last 2-3 years and
occupied by the owners themselves and were neither shared by a
sub-tenant nor sublet were only subjected to detniled investi-
gations, using predetormined schedule (Ref. Appendix IV ),
While open end questions were put for suggestions of the owners
to elicit unbiamed opinions, check list of probable responses
was cenvassed with the respondants. Masnly those aspects which
are crucial in the design of dwelling units from the point of
View of rational apace provision end their sufficient use were

covered,

4.2, COLLECTION OF DATA:

The technique for collection of data was personal
in¥erview with the responsible members (house owner/housewife)
at their residences either in the evening/morning or on holidays,

4.3  OWNBRSHIP PATTERN AND OCCUPATION

The owner's occupation has been taken into account for

identifying the household occupation. As a matter of fact
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ownership distribution by occupation as also the mode of
purchagse i.e. on outright or hire purchase basis is important
for the purpose of future planning - the type as well as the

cost.

The main categories of the employeds could be identified
from the surveyed households - the mervice and the self employeds.
The service households claimed 82% whereas the self employeds
were only 18%, Amongst the service class 68.29% were state
Goverment employecen (n = 54), semi Govi. employees claimed
21.95% ( n = 18) and 9.76% (nw8) were mainly the employees of
private sgencies. The Central Govt. employees (n=2) were
peglegible contributors to the purchase of dwelling unita,.
Distribution of _heuaaholds by occupation 48 shown belows-

= 1 54 State Govt..

[———1 18 BSeui Govt
E:J 8 Private sgencies

0 2 Central Govt.

L1 18 Self employeds
N =100
Prom among service class category only 15 owners puchased the
dwelling units on outright basis theoretically because the
owners who were permanent Govt. servants met the purchace
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' obligation through Govt. loans at 634% intexmst rate against
MPHB's interest rate of 9¢#. Pactually these owners pay

- instalments to the Govt. inotead of MPHB, As such outright
purchasers in service class were none., Amongst the self
employeds outright purchasers claimed only 11.11% (n=2) owners.

4.4  INCOME GROUP AND OWNERSHIF PATTERN

"~ The pattern that emerges 1is quite an eye opener.
Maj ority of the owners (84%) came in higher middle income
group bretket and the rest 16% in middle income group bracket.
The ownerﬁ under lower middle income group bracket were none.
This clearly indicates that the cost of the dwelling unit is
unaffordable by the lower anmd middle strata in MIG. The follow-
ing téuble indicates the diatribuﬁon of owners by income group,

PABLE;
Group N Income VEange Rumder of %
Bse Cwners
Lower MIQ 601 - 900 @ Ei) Fil
Widdle MIG 901 - 1000 2
1001 - 1100 4 16%
1101 - 1200 10
Bigher MIG 1201 - 1300 15
1301 - 1400 24 84%
1401 - 1500 25

Potal T 100 100
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4.5.; HOUSEHOLD CHARACTERISTICS

4.5.1 SIZE & TYPB :

Compared with the state average household size of
5.3 persons and Bhopal city average household size of 5 persons
the survey revested few of larger households and more of smaller
households giving average household size of 3.91. Seventy four
per cent of the households reported a family size of 4 members
and less, 22% df 5 members and only 4% households reported to have
six or more members. The household size ranged from 2 to 7

members. The Table below shows the disfribution of households

by ’iza .

TABLE : Distribution of Households by size

H.H. 3153 No., o %
of owners
Single | §il
2 ‘ 9
3 I 14 Average H.B, size 3,91,
4 53
6 + -4

Total K = 400

Out of the total househqldsﬁ'suxﬁeyqd 3% were nuclear
type, 12% conjugel type and 5% extended type. The large household
size (5+ ) predominently occurs in conjugal type. The relevance
of this to planning is, thergfore, that the dwelling unit should
be © designed for a primary nuclear unit of 4 members,
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445.2 ~ .» AGE_COMPOSITION

| Seventy nine per cent of the owners were in the age
group of 35-45 years. The average of all the sample owners
was 38,7 years which indicates that the people think of owning
tﬁe house when they are in their niddle ages,

4.5.3 ACTIVITY STATUS

Besides ;')mern, very few members of housichold were
gainfully e&ployed. Seventy six households out of 83 nuclear
households reported to have sole earning member. The joint
income of husband and v;vite in the remaining 7 nuclear house-

holds 414 not exceed the maximum limit of MIG income. Working
by women seem to be taboo in this class of soeiely..The inci-
dence of carners was higher in conjugal families.

4.6  SOURCES OF FINANCE

In order to meet the purchase obligation of paying the
first instalment (20% of the comstruction cost and full lend
cost) the majority (78%) hed to borrow the money from more
than one source (Govt. loan, - @.P.Pund, 1LIC, CD, 'rri‘en&s.
relatives ete). Contribution through personal savings emounted
to 20 to 25% share to the first instalment.

4.6.1 INSTALUENT & PAYING CAPACITY

The %able below indicates the distribution of owners
according to the instalment pﬁiﬁ m terms of % to their income.
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TABLE
Monthly instalment No. of owners
(% of monthly income
30% 25
31 to 33% | 27
33 to 35% 22
36 to 40% 10
40 to 43% 6
38.87% average 100 = ¥

It can be observed from the table that the surveyed
households pay 30 to 43% of their monthly income towards the
omership accomodation. On an average the household pay 38.87%
of the income towards the instalment,

(It would be wrong to conclude that the MIG households

can pay 39% of their income towards the instalment,

because from the monthly expenditure bresk up on other
items of living it was found that the expenditure
exceedoed remaining 61% income. It is therefore obivious
that the households must be having other sources of
income (legal or illegal) which the owners did not
disclose).

Ab{lity to pay meinly deponds upon the household size
i.0, lguinber of dependents, monthly income and standard of living.
A1l the owners umequivocally expressed that the monthly instalment
should not exceed 20 to 25% of the income, |
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4.7  OPINION ON DWELLING UNIT COST

76% of the households considered the cost of dweiling
unit as very high, 15% opinioned as high, 6% considered as
reasonable and 3% could not solicit their d'pin:l.dn. The reactions
for lowering down the cost is quite mtexgaung—ﬂ% reacted
favourably to reduce the coeﬁ by space réﬂﬁction'“}*r:m , 22%
by lowering the specification, 19% by épacé reduction as well
as specification and 12% by increasing the -rmorepayment perial
and/8r lowering down the rate of interest. |

4.8  TURCHASE PREFBRANCES

The main factor which drew owners for MFHB dwelling
units relates to the 'Hire Purchase system’, 683‘ owners »gave'
firat preference to this signifieant consideration, 27% owners
prefered for location and only 5% owners gave the design factor
pride of place in the prefersnce order. Quality of work in
terms of materials and worksmanship etoc.was considered secondary.

4.9 SEACE VFILTZATTGH

The users' way of life at house provides insight into
the needs in terms of space., The text below describes the pattern
of activity which is one of the determinals of room occupancy
and how some of the activities are carried out within the

spatial arrangement. The contrast between the facts presented
and the assumptions of the policy makexs indicate the wide

differences between intuition and reality. Need for amy extra
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apace is corelated to the cost of the dwelling unit. This
point was explained to the respondants while canvasing the
schedule with them and opinion was sought on bigger or smaller

ToomB.
4,9.1 LIVIRG ROOM:

ILiving room is predominently used tor' formal activities
i.e. to entertain visitors. Occasionally it is used for quiet
reading and to accomodate the guests. However, the majority
94% reported that the incidence of entertaining the visitors
is very occasional i.e. once in a fortnight ard the duration
of visitoras' stay varies from 15 minutes to maximum 45 mimutes.
. Diminishing eathusissm in social visits can be sbtributed to
1) long working hours including time involved in travelling,
overtime and partiime jobs. 11) effects of wrbanisation and
 industrialisstion on social attitudes and values 11i) families
are yot to settle in new colonies. A few households (6% of the
total) of self employeds expressed tlfte need for bigger -+i.7
living room to act as business centre rather than social
centre. It was observed that the living room is mostly furni-
shed with sofa set (4 or 5 seate) and the centrsl table. To
the subsequent querry whether the living room is furnished
with minimum furniture because it is unaffordable or whether
it 1s sufficient to satisfy the need, the overwhelming majority

affirmed the second question. It was also observed that the
entrance verandah in single family houses was inveriably

converted into a living room, actual living room is used either
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as family room or bed rooer. In spite of the infraguent use of
the living room, the housholds are reluctant %o put it for
muliiple usee for the following reasons =~

1) The desire for furnished and imaculate living
undisturbed by the untidyness is associated with
the status symbol.

11) The daily chores of erranging the furnituro
is tiresome. Thie may be even attributed ito
the lacuna in uni-functional furniture,

1i1) Pixed and predetermined spaces for individuals
are prefered in the dwelling unit,

94% of the households roacted favourably for reduced

space provision for living erea.

Dining space has become the central area or nucleas.
of the family and is used for vardous activities such as
teaching, resding, chit-chating baéides eating for which it
is meant. Informal family sessione invariably taske place across
the dthing table. Informstion about the normal practice of
teking meals in the space wés collected. The 100 families
wore equally divided in their opinions of eating in the kitchen

, howeyer,

or 4ining. All of them/appreciated the faot that they could
have meals in greater comfort and more pleasant surroundings
in the dining room than in the kitchen. However, 10 families

/72602 &
SEHTRAL L=y pyensyy —
0GR
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were persistant in taking the meals in the kitchen. Even
when the size and design of the kitchen 'appeare 20 preclude
it8 use,these familifs make all manner of improvised arrange-
ment to eat in kitchem. Except for the dinmer when all the
members are ususlly at home for it, the schedule for lunch/
tiffin/morning tea is followed in relays.

The dining table of size 750 x 1200 to aceomodate four
dirers wes commonly found irrespective of the family sige,

4.9.3 XKITCHER

Looking efter the family, child care and cooking are
nomaily the prerogatives of the housewife ﬁnd the evening
leisure activities and hobbies of the whole family., Kitchen:
to an Indian wife even today remains the focal point in a
house as a lot of her tiue' ie spent there., As such satis-
faction over arrangement, storing spéce. platform etc. is
of great significance. Darge proportion of housewives (89%)
were dissatisfied with the kitchen detailing snd not the space
{area of kitchen varied from 4.4 M2 to 7.6 M ). Specific
objection was that kitchen space does not allow even occasi-
onal dining. Secondly, the need for some open/semi open space
along with the kitchen to carry activities like winnowing,
churning e_té wes strongly expressod.v This was the smifié
complaint from the housewives living in multi-family dwelling

units,

* Dx{Mrs) Saldhama in her bock 'Indian Housewives® have concluded
after compiling the survey of 10 cities that on an average house-
wife spenis 4 hours in the preparation of meals, 2% hours in house
work, ik hours in child care and education and 1 hour in miscellane-
ous work.
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As far as storing is concerned there was no complaint
as most of the households have resorted to purchase the provi-
sions sufficient for month's requirement. Storing below and above
cooking platform (1.8 M. length) and in side racks (900x300x1800)
was considered adequate for storing utensils and other necessi-
ties in the kitchon. Now a da&s poople,depending upon the
availability and taste, prefer to use those fuels which are non
smoky, reduce time and save energy in cooking. Nearly three
fourths of the aurveyéd houscholds were uaing gas for cocking.
The rest of using kerosene oil (29%) and soft ooke (6%) because

of scarcity in gas connection.

4.9.4 FBED ROOM(3)

The traneition to 2 discussion of bed room space
utiligation was not easy to acomplish in an interview goared
to the 'eollectian of factual data. In addition the owners
wore unaccoustoured to discuss such matters, Dwelling units
covered in the survey work were of two types : i) dwelling
units with one bed room (n = 25) and i4i) dwelling units with
two b ed rooms (n = 75),

The residente of dwelling unit hawing one bed room
expressed to have smaller but seperate bded rooms for parents
and children. Two persons sleeping on the same c¢ot is not
.pretered in these housecholds, However, children upto the age
. of say 7 to 9 years sleep in parents room as an implicitdy
recogniseé emotionnal need. Thereafter the need for seperate
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bed room is inoreasingly felt, Grownup children sicep

either in living or dining on flcort because of insufficient
space for storing the cots when not in use. A4ll the families
advocated that the area of living/dining be curtailed to give a
second bed room,even if small so as to have furnished independent
space for each member in the house. Insufficient storing spre
was observed in the bded rooms. Unplanned storing items such

as boxes almirahas etc.not only affect the use efficiency but

also increase overall cost.

Punctional wsages of seperate hed rooms for parents
and children are well defined emd it was expecited that the
households living in such dwellings should not have any conrpla=-
ining note. But the survey revealed that the kbuseholds complae-
ined about the insufficiency of space in childrens’ bed room to
accomodate two cots and two study tables. On close serutiny
it was found that the difficulty in arrenging the required
furniture is not due to space but becanse of relatlve positions
of doors, windoﬁs, wardrobe eto. 84% of the master bed rooms
were furnished with two beds and the remaining 16% with doudble
beds and a side table.

Bxcept for 12 households. The familiee did not have
a dressing table. Lobby area near toilet with a amirror above
wash basin is commonly used as a dressing area by all the

members.
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Use of double decked bunks in children's bed room to
economise the ppace was explained. Likewise,the idea of smaller

master bed-room accomplishing all the functional requirements
with just sufficient circulation space around the furniture
was also explained. B83% of the households reacted favourably
for such Bpace saving concepts if these are going to effect
the economy in the comst of dwelling unit. |

4.9.5 BATH & W.C.

In general, the people are satisfied with the space
provisien and arrangements of toilet. The housecholds having
combined unit of bath and w.c. did not expreas any objection
to such an arrangement because the timings to use the toilet
are staggered i.e. it is used in relays. /In the abgsence of
wash basin people use kitchen sink for preliminary morning
ablution. Surprisingly enocugh toilet each for the bed room is

considered as luiuzy.

The economice of combined toilet unit was explained to
the respondants. 67% gave concurence to the concept,h25% rejected
outrightly and 8% were neutral.

Fubbing and cleaning of utensils is done in the kitchen
and bath-room is used for washing the clothes. In 74% house-
holds the job is donme by housewives themselves and the remain-
ing 26% households reported that it is done by maid servanis.
A servantless class of society is gradually emerging obiviously

for economic reasons,.
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4.9.6 BALCONEY

Provision of balconey is redundant in a sense it is
not used for the purpose for which it is meant. Smaller width
(1.2 M) does not allow group sSeating. Secondly in group housing
or even on smaller plot holdings it does not give sny privacy.
An ubiquitous function of using balconey for drying clothes
and sundry storing was commonly obsexved. About 80% of the
families reported that they sleep inside in summer months as
nights are comparatively cool and baleconey space is insufficient
to acoomodate all the mekders of the families. The tané?ﬁ%enin
single family houses or flats with terraces/verandahas where
the occupants have a choice to sleep on the lawns or terraces,
61% occupants prefer to sleep inside the room points to some
change in the living habits of people as regards sleeping
during summer.

The majority expressed that the balconpy area be
perged}with any other 8paée to increase the useability or
should Se atleast attached with kitchen s¢ that it can be used
more fruitfully.

4.10 MODE OF TRANSPORE

Undulating terrain of Bhopal forbid the people from
using common mode of tramsport i.e. bicycle. Bus, a public

conveyance, is used as it is subsidised for Govt. servants.
Only 2 out of to households have either mopeds or scocters,
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People commute 3 to 10 km to reach their respective work

places. This gives an average of 8.5 Km, Commuting distance.

4.11 CHOICE OF DWBLLING UNIT

Housing form becomes an important isgue omce it is
accepted that diverse living and behavioural patterns, attitudes
and reactions are ciosely related to the type of dwelliings they
occupy. The survey revealed that the people are becoming more
possitively disposed to living in flats in 2/3 storey walkup
blocks. Their willingness to co-operate with neighbours on
selected issues is on increasing. However, given the choice,
the paeople naturally prefer single family house even awsy from
city cors.

4,12 FURNITURE PYPE AND IKCIDBNCE

In addition to other considerations the type of furniture
greatly influences spatial requirement. The incidence of wvarious
furniture items commonly found in the surveyesd sample houssholds
is .»".‘a; "coénpnad in the Qabl:z a-? Siges of various furniture items
uere measured and their dimensions criticel from space determina-
tion point of view were worked out. Their design dimensions have
been suggested on the basis of atatistical average of different

items found,

4,13 HATURE OF #PBLONGINGS

Details of belongings particularly in kitchen and Bed room
could not be collected as the people were reluctant to give the
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BELONGINGS (FURNITURE)
LTABLE : 4.12-T1 ' |
INCIDENCE  +/ DESIGN @& | DESIGN BASSS -
ai-lai- |ar| 4|3 [e [n- [t - *
toolee|sojselso| iz i | .
SOFA & SEATS C &+141) O | | GO0 K@ X378 | LIVING ROOM )
BOFA B SEATS (B41+1) O 1500 | B SEAT®
CENTRAL TABLE O 375x 780 x Bss | CEMRAL TABLE
FOLDING CHAIR Ol | +8a'x420 x459 A
STOo0L/ MUDHAS Ol i+ R ‘
DIWAN O
BHOW/BOOK CASE A O.
DINING TABLE ( FOR < J O 780°X1200x 750 | DINING o
__DINING TABLE (FOR @ ) O 8OO X 1400 750 | Dyii@ TABLE FOR
CROCKERY CUPBOARD O FOUR DINER®
FR ) O
SIDE BOARD O -
DOUBLE BED O 1475 % 1800 X450 M BED ‘
SINGLE BED Ol 900 % 1BOOX450| @ BEDS
orce. s o e s
DRESSING TABLE O | 378 x 700 DEGIRABLE —
SIDE TABLE O 400X BOO X 400 | DEVING MABHINE .
- EASY CHAIR/CHAIR 450X 450 X450 ‘
TRUNKS / ATTECHE 10
BEDDING BOXED R O
SINGLE BED - | N® O T oo 1800 X480 | C.. BED
2 nNe O 2 BEDS
STUDY TABLE/DESK - tNe | GOOX DOORGB7S | & STUDY TABLES
ane | | ol WARDROBE
CHAIR B O 450 % 450 X 4-90
SIDE TABLE O
MISCLANEOUS - —
CcycLe . Ol -
SCOOTER / MOPED 101 -
RADIO ’ O -
SEWEING MACHINE O 300 X 550
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information. This information would have helped in standerdising
the storing units in kitchen and Bed-room.

>

4.14 TIVING AGTIVITIED

‘In tfxe courge of survey 21 living activities could de

identified to be of major significance and are generally per-
formed in a average MIG housshold. These aotivities can Dde
grouped under 1) personal care 1i) food preparation iii) Serving
and eating iv) Ieisure mnd living v) Resting md sleeping and
vi) Ancillary and miscellancy. Activities and their plmea of
performance have been compiled in Table?i Tiae: ) E;;opor choico

of grouping end combdinations. With due considerstion to the
prefersnces of the people and grouping of compatible activities
it could be consluded that MIG Awelling unit should have Living,
Dining, sleeping (two No ), kitchen, toilet and utility spaces
to provide for all essential activities.

4,15 INFERENCES

From the survey analysis the following inferences have

been drawn.

- Occupants mostly belong to the service class

« Ownership of dwelling units is due to Hire Purchase
syaten

- On an average the families oan pay 20 to 25% of the
monthly income.

- Considering the average monthly income {;.1050) and |
families ability to pay (25% of average income i.e.
2.260/~), the house cost should nol exceed 85, 24076
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Dwelling unit should be designed for a family
compesition of four

¥IG family needs seperate and stipulated spaces
for each major activity.

The dwelling unit should constitute & living
dining, sleeping {two enclosures), kitchen,
combined toilet unit and utility spaces.

Preference is for more number of smaller rooms
than less number of big rooms.

Balconey/verandah/Terraces otc.shculd not be
provided.

An open plan to meet the diversified requirements
is preferable.

A sarvantless class of society in MIO section is
gradually emerging.

People have no apprehension to live in multi-~
family housing.



PTABLE 4.12 - T2

.59

21,

Administering L,B,D

Activity g Place of Seperate ene;gsn;g g rrivacy
§ performance essent ial § optional Q asent opti
1. Exereting W.C/T * * -
2. Bathing T * » -
3. Using wash basimg
basin T, LY - - *
4, Using cupboard B - - »
cloths T - - »
60 Bry‘ing Of _
clothgs 1Y,CY, BY - - »
7. Ironing of o
. @lothes D,B - - -
8. Pre cooling
preparation X,D, LY. - * -
9. ﬂOOki!}g K » -
10. Bating D,X,B,L - - *
11. Cleaning
utengils K, CY * » -
12, Recreation
(chit-chating IL,D,B - - *
playing,
listening radio)
14, Relaming L,B - 4 |
15. Entertaining L, D - & »
16. Sleeping B * * -
17. Studying B,D » * -
18, Sick care B d » -
19. Worshjfing D,K,B - »* -

Index ¢ L =~ Living, D - Dining, K - Kitchen, B - Bed, T - toilet

Ly= Lobby, CY = Courtyard.



CHAPZER ~ § SPCACE DETBRMINATION

The space formulation must aim at maximum utilisation
of space with due regards to anthropometric needs and nature
of belongings necessary for the performance of different living
(domestic) notivities. In view of the high econstruction cost
and limited paying capacity, it 1o essential to set out reali-
stic space standards. These space provisions which cater to
the houschold needs without detrimental:. affeet to the dasic
living activitien most determine space norms. The standards
syoula be such that within the aneianecénamic,framawnrk ‘they
meet functional nsede reasonably well. Besides other consi-
deratiana enumsrated in the paras below, the spatial require-
ments in the dwelling depend on the degrecof convenience
requiied‘tn perform household activities. At times, the
‘change in the modes of performance 18 the outcome of the space
restrioctions leading, uliimately, to the accepted level of
convenience. The space standards will be minimum when
ninimum acceptable level of convenience is adopted but in
actual practice it is desirable that they are alweys slightly
higher. The expression of minimum i8 as valid and exeiting
as that of optimum. The guality of a coupe in a railway
earriagp compartment, for example, can be very exciting and

is in part a function of limited space. There should be no
opportunity for other than casual movements between the
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furniture snd other elements. Economical fbmla‘tian of
space requires elimination of any extra space ani use of
same space for different activities when they do not have

to be performmed simultaneously.

5.1.1 FPor the functionally effective formulation of spaces
understanding of living activities, their anthropometire data
and critical dimensions of the furniture associated therewith
is explicit. The approach adopted in determining spatial

requirement for the spaces is descrided below.
5.13 LIVIRG ACTIVITIES:

- In determmining dwelling spaces various living activi-
ties (as identified in the survey. Refer 4.12 - T 2 ) were
grouéed together considering segregation of conflicting
activities, combinability of related activities and users'
preferencen. The grouping of activities mtcmatically load
to translation into physically distinot spaces ~ living,
dining, sleeping (two enclosures) kitchenj toilet amd utility
area - which are considered necessary to eater to various
hhuuhbld activities of average MIG household.

5.1.3 FORNITONE AND SFCRAAE

Typs of furniture and storage facilities greaily

s.nfiuenee apatial requirement. PFurniture of inconsistant
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size and unplanned storoge adds to inconvenience besides
occupying useful space thereby affecting the use efficiency.
Provision of proper built in storage fgeility_in the dwelling
avoids purchase of costly iteme such as racks, boxes, almirashas
etc. Hence it 1is necessary to rationalise and/or standardise
their provision for convenience and overall cost reduction.

On the bdasis of general observation the storage facility for
sleaping spaces and kitchen have bveen worked out for various
household bslongings considering nse frequency nature of

articles and mode of placement. Maximum use of space in height

0

has been dome to reduce requirements of floor epace.i > "
mintmum, A wardrobe cum storing unit of 90 cm., width, 55 em
depth and 200 cm height is necessa:y xn'the 8leeping spaces.
A loft space of 55 om width and 200 om length is considered

adequate for storsge of winter beddings during off sesason,

steel trunks and for other items of rare use. (Ref Drg.No.D 1),

Similarly, for kitchen space storing unit integrating
storage of cereals, nilk, grocery and other items has been
worked out. A storage unit of 30 cm depth, 90 om width and
200 cm height is found sufficient. The exerciss in calcula~-
ting the length of cooking platform revealed that platform
of 60 cm width and 180 em length (including sink -~ 45 em x
45 cm) is adequate. The space below the platform with suitable
division accomodates gas cylinder, utensil®s and a cupboard for

'prepared food .loft above the cooking platform can be suitably

used for storing things of rare use,
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Sizes of furniture items associated with the activities
are based on the resulis of the actual survey or these are as
gonerally adopted standards. HNumber of furniture items sr
necessary for sach space have been determined as per survey

findings.

The role of anthropomeiric studies for scientific
determination of space vequirement for achisving effective
planaing is universally recognised. Design of furniture
and equipment is also related to the anthropometric dimensions
for greater working efficiency and comfort. Undue waste of
space can be avoided if the enclosure sizes are governed by
the dimensions based on anthropometric studies, requirements
of the equipment sssociated therowith, desired clearances

end movement spaces,

CBRI data on anthropometrie studies have been used
extensively, However, anthropometric meassurements of post-
ures for various activities such as aquatting eating, wsing
storage facilities oto.and clearances rdr‘movementa‘thrnugh
confined spaces such as bstween two pleces of furniture,
between wall and fumiture were determined. (For enthropo-

" metrie dimensions Refer drg..ﬁo.ggh.4-im to D5

* Datta, K.DL. & Oupba, .N., "Authropemotrifs anl Residential
Space™, 1IA Journal, Decemder 1966.
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5.2  DETERMINATION OF SPATIAL REQUIREMENTS

5.2.1 For determining spatial requivrements, out of various
activities corresponding to each space, critical activities

were imolated from generally assigned functions end alter-
native enclosure sizes were worked out considering furniture,

equipment and storage requirements nnd clearances. The
furniture pattern is fixed in the spacos when sssigned with
specific functions i.e. functions do not change often. The
information regarding the dwelling spaces, their sssigned
functions, criticel functions, furniture and storage associ-
ated with each space and their respectiive dimensions® have
been compiled in Table FHo. 5.2 ~ T1 Ror vaady reference.

By csuperimpozing the pattera of various individual and group
activitiers a few typical arrangemonts of the internsl
furniture layout in conjunction with door positione and
storage have veen develeped. These arrangemonis cover for

minieve and optimum provielon.

Windows are assumed to be opening ounbtwards in all
the arrangements te avoid obstructione in the use of internal
spaceé. Por entrance door{s) and teilet, sinzle leuf shutters
have been sssumed. Botween living ané dining, dining and

lobby, and lobby and kitchen only openings have been considered.
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5,2.2 LIVING SPACE -

Several functions like conversation, entertaining
guests, quiet reading, recreation, children playing ete.
can be assigned to the living space and most of the funct-
ions can be performed in the same space and do not require
eny additional space. The living 'apaca is principal area
of contact with visitors. The households want, it in order
sll the times. Occasionally it serves as a guest room. This
is inevitable because of lack of space elsewhere in a house,
Primarily it most have 5 seats (to accomodate 75% of family
members 1.6, 3 + 2 visitors and a show c¢ase for magasines/
books/show pieces etc.and.radio (or T.V. in future) which are
pemanant part or decor. Although passage through the living
space to reach bed rooms is gemerally inconvenient it is not
too objectionable in economic house whe_n an occupancy of
‘two persons ;;% per bed room is assumed and overmight guests
are likely to be infrequent. Moreover, the aggregate of
additional area required to provide privacy of access mekes
~ financially imposaible to do so.

The question as to what should be the distance
between opposite gseats was resolved by using an ideal minimum

conversation diameter (an aro of conversation) of 2.1 i

Refer drg.no.s.i+D! ).

2 Maximum conversation diameter ie 4.5 M..The model has been
evolved by Francis De N Schroedar through scientific studies
considering several factors such as audibility psychology,-

hygene etc.
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Incidentely this (the dimension & the arrengement) matches
perfectly well with the coupe of & firsi class rajlway comparte
ment. The furniture is grouped along the wall so that these
can be easily approached with a minimum space going in circu-

lation.

With these considerations nine alternative arrangemonts
have been worked out. (Refer Fig.5.2.2 - D1). Floor area of
these arrangements rangei: from 5.76 ll2 to 8.64 Iz although
majority of them are less than 9.3 M°. Minimum width is
2.5 ¥ for cne two or three door arrangements. An area of 7.2 ¥
with minimum width of 2.4 M is considered as optimum.

5.2,3 DINING

Primarily by the dining epace, it means as area
seperated or seperable from the living and cooking areas,
Dining space also serves a second ppurpose in affording an
additional social centre for the family. It is this funct-
ion which seecks to emphasisze adequacy rather than minim .
Although in survey it was found the majority of the houssholds
have a dining table for 4 diners, dining space has been worked
out for 6 diners. I the dining area is 2,25 M. square the
table can be set in either way and for occasional additional
seating can be extended in the paseage. The clearance
required to reach the ochair can be easily integrated with the -
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space meant for the service. Dining space aleo includes

the area for internal circulation. A total of seven arrange-
ments .,hsve been worked out and shown on drawing No. .
Floor area ranges from 6.16 ¥ to 7.2 ¥ + Hoot commonly
occuring other dimensions are 2.2, M and 2.4 M.

The tendency of combining living and dining is
increasingly accepted. The idea of comdining living amd
dining has found the roots mainly because i) the combination
effects in saving in the space and 1i) free flowing areas
give an effect of spaciousneas., Combination of the two
spaces would result in saving in the space provided the areas
are liberal., With minimum areas devised for each space, the
combinatiom does not result in any saving (Ref. Pig.No. 1 & 2
drg.No. 5.2,3-D1), |

' 5.2.4 SINEPING PACE(S)

. A® with other spaces, sleeping spaces have been
evolved with consideration for furniture, operational area
and placement and mode of operation for storing unit {waxdrobe).
Where- space snd cost 18 limited the sleeping aspaces should de
just sufficiently large to accomodate furniture and pessage
such spaces can be termed as 'passage plus furniture'. These
are not cbjectionable in themselves but if all the slesping
spaces in a dwelling are of this type, the living room is
likely to be used for maﬂy purposes. In view of economising
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the space, sccess to beds from shorter side is coneidered
as reasonable. Standard adult size cots have been considered
for furniture layout. Sleeping Space have bdeen assumed with

only one door awvangement.

Different area arrangements for master's sleeping
space have been worked out accomodating two cots, a side
table and wardrobe cum storage unit. The provicion of sewing
~ area has alse baen considered. The floor area ranges from
7.2 ¥ to 8.64 M2 with minimum width of 2.4 K (Rez.Fiz.No.
5e2e4 » D1).

Children's slesping space has been worked out te
accomodats two study tadles, two cobts and wardrobe, An area
of 9 Eg is nececessary %o aceﬁmedate all these functions.
However, if the sleeping spacc for children is econceived on
railwey ocmpartment model i.e. using docuble decked bunks, the
saving of 207 iz achieved in floor ap&eé. Such en arrangement
requires an area of 7.2 12 with minimum width of 2.4 ¥
(Ref. Fig. No.5.2.4 - D2).

5.2.5 KITCHEN

Mony anelytical studies™ of kitchen eperation have
been made with the objective of caving steps and arm motions
and consequently reduncing fabtigue. Most of these studies are
based on theroughly logieal smequence of slorage end operation

* Guy%a, T.H., "Household Kitohen Planning - Part I & 1I,
1IA Journal March/April 1966.
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so that food preparation follows assembly line course along

a counter top at the end of which ies is resdy to serve. It

is difficult to prediet any cperational sequence for coocking
is an art and not 'a. mechanical process. What is important isv
thal operational area be rsssonably small with everything not
more than one or two steps from a work counter. The following

activities were ¢considered to determine spatial requirement.

1. 1.8 ¥ length of coclting pletform with a width of
55 em with minimum movement space of 80 om.

2. Provision of draining board and zink (45 cm x 45 om)
a8 utoncils are cleaned in the kitchen.

3. Storage unit for kitchen supplies, cereal confiainers
etc,with ninimﬁm floor apace of 30 em x 90 on.

The area of minimum kitchen comes out to be 3.75 lz. However
it the ocoasional dining (squatting typs at the rate of
70 em x 70 cm floor space per person) for 3 persons is to be
included then the floor area comes out to be 5 e with minimum
width of 2 M.,

Different layouts for cooking area, cooking + occasional
dining and coocking + table dining have been shown in Fig. 5.2.5-D1

It was also obeserved that detailing rather than space
governs the efficient planning of the kitchen,
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5...6 TPOILET/UTILITY ARBA

The survey has revealed that the owners have no
objection to the provisiot_: of combined bath and W.C. The
combined provision not only saves the ﬂoo:}:paco but also
ono door and partition wall. Minimum floor of 1.44 M° for
bath (width 1.2 M) and 1,08 ¥° for w.c. (width 0.9 B°) 4s

required for seperate bath and w.c., facility.

With the minimum dimensions regquired for bath mmd
W.€., enclosure éizea for combined unit have been worked out.
1% can be observed that further ‘saving in space is possible
w.c. and bath are partly slcoved in the same enclosure. Floor
area range of 2.25 N°, 2.28 ¥° and 2,52 > have been worked
out for a combined unit.(Ref .Fig.5.2.6 - D1)

| A& utility area accomodating wash basin or for carrying
out éertain Pre-~-cooling chores such as winnowing, picking ete,
drying oclothes, mning ete is considered.necessary particularly
for a flatted dwelling unit. An ares of 2 ¥° with minimum
width of 1 ¥ is sufficient to eater the assigned functions,

5.3  IRPBRCHANGEABILITY

For the performance of various activities several
furniture arrangements are possible. These require different
sizes of enclosure. In cese all the variations znd the
optimum sizes of enclosure pravide for interchangeability
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is to be arrived at these arrangemgnts should be superimposed.
An enclosure with extreme dimensions shall afford the desired
flexibility. Although such a size is little more than the
minimum required for a particular space, it can cater for
increased wsage. Interchangiability is possible only for
living spaces i.e. living, dining and sleeping.

5.4  DWELLING ARRA AND SPACH STANDARDS

5.4.1 While evolving space norms the major consideration

was to effect an economy through space reduction with increased
use effeciency. A dwelling constituting of living dining,
sleeping (two enclosures), kitchen, toilet and utility spaces
8ive a floor area range of 34.1 G to 43 ﬂz.(ﬂerer Table No. .
Many combinations are possible depending upon the choice

of spaces. Thus, it is obivious that the evolved dwelling
spaces can meot sufficiently wide range of MIG household

reguirenent,

5.4,2 SPACE STANDARDS

Since space standards are a function of socio~economic
characteristios of the uses group, rational choice of space
norms is extremely important. Primarily the choice of space
norms -is governed by the economic capabilities, however efforts
were made to keep ballanced compromise between diverse and
conflicting demands within the overall fremework of living

pattem, users' preferances and their oapacity to adopt.
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The following are the recommended space norms?

Living Space H

Dining Space @ .

Sleeping Space(s):
Kitchen Space H

Toilet Space

Utility Space

Passage/Lobby

Recommended

Ploor area not less than 7;2 T with
minimum dimension of 2.4 M,

Ploor area not less than 6.5 Iz. However
if an interchangéabui’by 18 to he achieved
then area should be 7.2 ¥ with minimum
dimension of 2.4 K.

An aree of 7.2 M2 and width 2.4 M.
Floor area not less than 5 lz. !ls.nm’
width of 1.8 M 18 essentisl.

Combined toilet unit of minimum 2.25 n2
with ainimum dimension of 1.2 M.

An enclosure of 2.00 H° with minimum
width of 0.9 K.

Minimum width 0,9 M (as far as possible
should be avoided).

space standards and minimum and maximum

range of areas for the spaces have been tabulated in table for

ready reference..

5.5  COMPARISON

With the above recommended space standards the total

floor area coﬁaa out

to be 38.9 3'2». With 20% wall area added

gives a plinth 'area of 45.66 ¥ which in turn decides the plot
area of 130.45 lz considering the built up area as 35% of
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the plot. If these standards are compared to present MPHB
norns (80 G plinth area and 216 ul plot area) a saving of
51,37% in built up area and 39.60% in plot area is achieved,

With the recommended space norms, =& living space of

T.2 '2 < per person for a family sise of 4 persons is achieved.

5.6  PLANNING GUIDELINES

The important considerations which should be borme in
mind to achieve not only planning officienty but also sconomy*
are listed below,

1. The recommended space standards should bc eonsidercd
as absolute values and be aﬁm& to in all plan »
possibilities, Should the modifications be nefesaary
because of furniture layout, circulation, inter-
relationship of various spaces, the shift should be
minimum,.

2. The ra‘kié of the useful space to the plinth area

is a good index of planning efficiency, endaevour

should, therefore, be made to obtain as high a

ratéo by reduuing to0 the minimum the circulation

space ard the area under walls. In group housing
s'cheme;. staircase should serve at least two dwell-
ings on each floor. The circnlation area including

staircase external corridors should not exceed 3 32/
unit where 4 dwelling units are grouped around a
staircase and 5.5 Kz/uni.t when two units are grouped
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around a staircase. The width of staircase shall conform

to those stipulated in NBC for fire safety.

3e

4.

5e

The basic principle of cost dynemics is that the
length of wall, other things being equal, affects
the cost. As such the plinth area which has the
minimum wall length should be selected. The sensi-
tivity analysis must be done for each solution. |
Repetition of seme plan on all the floors results
in economy in construction cost. Therefore every
possible effert should be made to achieve it.
Pig.5.c-Di shows two different configurations with

‘same built up areas which oall for different 1a.nd'

coverages for the layout. The building having similar
profiles (in plem) as the plot, will call for minimum
coverage of land. The plan(shape) of the buildimg
therefore, should follow the cani’igaration of the
project s;lta. This will reénlt in economy with

' respect to land and development cost of services.

In Bhopal, metric dricks are now being used exten-
s’ﬁely, Yot the plai:s are prepared in inch-foot
system and the sises of various components are based
on old module of 3%, If this '-module is adopted with

‘motric bricks it results in wastage which can be avoi-

ded by adopting 10 cm (1M) module, It is observed
that against the estimated normal provision of
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480 bricks per cu.M, the requirement can be cut
down to 430 bricks per Cu.M. of nasonary i.0e. sav:lng

" of 15 to 20% can be achieved in bricks.

Secondly, the modular co~ordination .leads
to standardization which in turn lesds to mass produ-
ction wherein economy c¢an de achieved. It can be also
introduced in traditionel building methods of cénst-m—
etion thereby simplifying the design procedure and
raising the efficienoy right from start to the end,

The cost of doors and windowa per sq.m. is nearly

5 times the cost of wall. It is, therefore, necessary
to minimise the area of doors and windows. The area

of windows should not exceed 10-12% of the floor area
as Bhopal is in hot-arid climate. Windows shall open

outwarda. These shall be located to give sufficient:

light end orose ventilation. The following window

sizes are suggested.

" « Iiving, dining, sleeping spaces - 700 x 100

Kitchen - 500 x 1000

Toilet, Utility space - 400 x 600
Doors of 90 cm, 80 cm and 70 cm width 2.0 M. Keight
are adequate for living _Bpace/mai.n antry, sleeping

and kitchen space and toilet/rear entry respectively.
Funber of doors and windows should be minimum.
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In many existing dwelling units, fanlights are
provided above the doors and windows and ventilators
below the roof level. Observations made 1n the houses
(during survey) show that most of the users never
operate the fanlighta. The ventilators are source of
nuisance and subsequantly they are closed. Thene
conventional provisions which increase the cost
construction should be svoided. |

»?nmiture layout including the storage, door spening
‘directions mmst be shown on every dwelling plans.

Wet core units (toilet snd kitchen) should be grouped
together to achlieve economy of plumbing and services,
Considtancy and amplieity in dimensional requirements
must be aimed at for aohievj;n'g overall economy.
Normally new sites are developed with proper drainage
ete. which should be teken advantage of in restrict~
ing the plinth height to 20 cm. above the level of

surrounding ground.

The minimum height of floor upte ceiling should be

2.7 ¥ as recommenied b y Naticnal fBuiming Cede ~ 1970,
The studies conduotsd by CBRI have revealed that any
ceiling height beyond 2._7 M has little impact on the
thermal comfiort of a room. ~
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5.7  CONCEPTUAL DESIGNS

In order to ascertain the results of evolved space
norms, conceptusl designs for multi-family housing =and single
famil& house w}t& above guide lines have been prepared (Reter
drg.No.57-D1 to De), Achi.eved'pverall efticiency and space(s) |
efficiency have been compared with the standards as recommanded‘
by'Committee on Plan Projects' and is indicated on the respect-
ive drawings. It can be observed that an efficiency of 84%
(floor to built up area ratio) has been achieved.

. Several configurations are possible depending upon the
shape of the plot. However, conceptual designs have been prepared
assuming rectangular divisions.

The following table indi, cates the percentage of saving
achieved in plot area and built up area by comparing MYHEB design
and conceptual design.

PABIE
Type Area Type  MPEB Conceptual % saving
| , Design desigg 18
Built upp 80,80 M 46,6 M2  42.33%
Hous: ,
ouse  piot 216.0 ¥ 135 M° | 37.5%

vide DrgesNo Vide drg No.
30"‘:' ‘f“D.‘ SeZ~ Bt

Built up B4.81 M2 4 9.07 M 42,15
3,10 0iD3  5,9-D,2

It can be noted that on an sverage 42% saving in built up

area (plinth area) has been achieved by adopting evolved space
norms, ' |
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CHAPIER -~ 6 C0ST REDUCTION MBASURES

Research and develepment in the field of building
has made aveilable more exact data ani knowledge regarding
the quality, behaviour snd performance of Muilding materials
and structures, Based on theae the traditional and conventi-
onal specifications and technigues so far being adopted could
be rationalised to result in economy and speed in bduilding
work. There is a scope for cost reduction by rationalisation
of specification of various items and components. It im not
proposed to recommend cheap specification because ultimately
the duilding is expected to be structually safe, functionally
effecient and durable. These aspects become all the more
important when public agency mells the dwelling units on
outright or hire-purchase system. While suggesting the meas-
ures the factors relating to economy in cost of conatruction
as well a® reduction in the use of costly and searce materials
has been given due consideration. The main emphasis is on
the increased use of loeél materials and such specifications
and eonstmctioﬁ techniques that have been proved to be
technically aeceptable.,‘ for mass construction. Climatic
condiitions obtaining in the region (Bhopal) have been also

taken into consideration.
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6.1 TYPE OF STRUCIURE

The specification and construction technique to be
adopted shall mainly depend upon the type of structure i.e,
losd bearing or freme stiucture. Cost of construction is
generally proportional to the number of stories as the cost
of foundation, services ani lead & lift cost increcses,
Number of studies have been done to stuly the neture of the
relationship. Accoxding to the study done by Economic
Commisaion for Asia it was found that the cost per square
metre of a 2 storeyed buildings 4o tﬁe loast (100%) while
single storey and three storey buildings 10% more and a 4
storied building 20% more (Ref. table No.lL.S¢graph ~on
page 794 ).

Two steep rises in the cost of construction were
observed, one after 4 stories, and second, after six storeys.
These are due to the change of the system from load bearing
to the framed construction, lift installation and foundation
cost. The study has concluded that load bearing construction
upto 4 stories (walk up type) is economical and for structures
with 5 and more storeys R.C.C., frame construction is econo~
mical., It also points out that load bearing structures upto
4 storey results in saving of 25% of cost, 50% saving in steel
and 30% saving in cement as compared to R,C.C. frame structures.
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In R.C.C. buildings the component of appearent
ahi:loymenﬁ at site is about 25% of the total construction
cost whereas it rises upto 35% in case of housing biEilt
with local materials. PFurther in the second case the
employment for production of looal materials can be as
mich as 45% of the cost of building whereas in R.C.C.
construotion gha component of employment in production.
of materials goes down to 25% of the cost of house.

The studies* in physical planning i.e. layout of
blocks indicate that two to four storied walk up tenements
offer optimum density and development cost 3

From all the considerations disocussed above, it is
clear that load bearing structures are economical over
R,C.C. framwe construction. As such the specifications and
construction techniques which are appropriate for load
bearing structures have been evolved.

6.2 FOUNDATION

6.2,1 ” The design of foundation depends upon the nature
of supporting soil, its depth and intensity of wall loeads.
To avoid excess depths and over designing of foundations,
detall investigations on the bearing capacity of soil is
necessary using the plate bearing tests or dynamic cone
penetration method at every construction site. Width of
foundations is designed by Rankine's formula. S3ince very

*@ B.B,, "Optimisation of Nature of Bousing Devolomente
a8 ! in relation to Land use and Economies”, CBRI
Roorkee, 1971.
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linited methods of foundation are possible, it is not
difficult to adopt economical methods of foundation.

Open type of foundations are economical upto 1.5 m. depth.
Even on rocky sites which are commonly found in Bhopal, a
ninimum anchorage of 30 cme., below the exposed rock is
necessary to ensure lateral stability.

SAVING: There is saving of 15 to 20% in the cost of
foundation or a saving of 1 to 14% in the
building cost Af designed on rational basis
in accordance with 1.8:1892-1962 in place of
conventional design of foundation.

6.2,2 BED CONCRETE

- A bed of lean concrete (1:2:6 lime concrete or
135210 cement concrete) is usually provided under the wall
footings to distridute evenly the load of walls on supporting
20il and to keep Settlement within reasonsble limits. On
an average thickness of 15 cm for this block has bheen recomm-

ended by N.B.0, for average conditions.

Saving: If compared with MPHB practice of providing 30 om
thick 1:4:8 cement concorete saving of 54% ond 50%
can be achieved by using lime concrete (1:2:8) or
cement concrete (1:5:10) respectively in this item,



6.2.3 MASONARY IN POUNDATION

Since good masonry stones are available at reasonable
cost in Bhopal, C.R. stone masonry in foundation and plinth
48 recommended. Under average conditions cement mortor 136,
cement lime mortor 1:1:8 or lime mortor 1:2-3 is alequate
for masonary in foundation. The width of stone masonary
provided at present is 60 cm for first footing end 45 om
for second footing, and have been found excessive from design
poin£ of view. Maharastra P.W.D. ppecification of providing
40 em and 70 cm widths for footing can be well adopted.

SAVING: This would result an economy of 13% in this item.
. ,

6.2.4 TUNDER REAMED PILES

‘In'Bhoﬁal large aress are coveied by black cotton
‘soil and ;therefore use of under reamed plle foundation is
economical over conventional foundations. These are nothing
but short bored concrete piles héwing one or more bulbs at
the base. 8ingle reamed pile foundations are suitable for
buildings upto two storey while double or multi-~reamed piles
can be used for heavier loads. Additional bulbs increase
the bearing capacity of the pile. The conétruction of under-
reamed pile foundation does not require any special skill or
costly machinery. The plinth beams are designed to support

* *Processes read¥ and suggested for implementation',
CBRI, Roorkee 1975.

CENTRAL 1 1 TMIYERSITY OF o

Lor g
h._ '1
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the super structure using the formuly M = WL/50, These
piles have a depth nupto 5 metres and spacing depends on
the plen and loeding snd may very from 1.5 to 3 M, The
dismeter of pile may very from 20 to 30 om.

SAVIRG : Under reamed pile foundation effect and economy

of the order of 20 to 30% compared to traditional
foundations,

6.5  DAMP PROOF GOURSE (D.P.0)

Function of this item which is provided at plinth
level, is to check the rise of moisture fﬁom ground to
supsretructure. When C.R, stone masonry in cement or lime
mortor is used in foundation and plinth either D.P.C. can
be omitted or relatively lighter specification could be
edopted. 1In place of conventional 4 cm thick 1:2:4 cement
concrete with layes of bitumen, some alternative specifi-
cations for this item in the ascending order of cost ave

given below,.

1) 2 em. thick cement lime plater (1:1:5) with
one or two coats of bitumen (Saving 3 57%).

2) Black polythene sheets (400 gauge) lsid over
12 mm thick gauged plaster (Saving: 45%).

3) 2 om. thick coat of cement concrets (1:2:14)
with two coats of bitumen (Saving : 40%).



6.4  WAULLS : SULRR OFAUCTURE

6.4.1 BRICK WALLS:

The bricks available in Bhopal are of second class
quality having a crushing strength of 35 Eg/em®. Of late
some manufacturess have started production of Ghol bricks
having a crushing strength of 70 Kg/em.

With the advancement of structural design and
production of moderate strength bricks it ims possible to
build 4 storeyed structures with one brick losd bearing
wallas for all the floors. National Building Code - 1970
has given a rational method of calculating thickness of
walls based on strength of masonary units grade of mortor,
% of opening in walis etc. Thickness determined this way
being much less results in economy. 3By using the nomogram
for £inding out tho thickness of walls it is found that
atructures upto J-4 storey ¢en b8 constructed m aingle
brick in Ghol biicks (70 Kg/cu®).Mortors of the following
strength shoum be used for various floors

- Walls upto second floor level = coment mortor 433
or cement lime mortor
11136

- Walls above second floor level- cement mortor 1:6 or
: cement lime mortor

132:9.
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Cround + 1 structures in cne brick wall can de
constructed using seocond class bricks (35 kg/me‘) in cement
mortor 1:6 or cement lime mortor (132:9). A wall apart from
being structural member has to provide thermal comfort. In
Bhopal the dirunal variation in temperature is less than
15°C and hence 20 cm. thick external wall is sufficient %o
achieve desired level of comfort in summer and winter.

While using the Nomogran it wes ekparienoed that the
procedure is cumbersome to £ind out the gronp of mortor and
bricks for various % of openings. Through several exercises
a ready recknor in the form of table (Page No.os-» ) has been
prepared keeping wall thickness constant 20 cm and 30 om.
Prom the ’sab&g}!z# one can easily f£ind the type of mortor end
bricks for any numder of storeys (max. upto 4) for the parti-
cular % of openings in the wall. |

6.4.2 DTONE WALLY

Although in Bhopsl, good masonry stone is available,
it is not recommenied for the following reasons.
1) Even for G+1 storey structures minimum thickness
of 37.5 om. is required.

2) Inoreased wall thickness affects floor/Rlinth
ares ratio, as 30 to 35% of plinth area is covered
by walls only.

3.)It consumes more mortor for joinery (33% of the wall)
and plaster (minimum thickness for plaster - 2.5 em).
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4) Iock of =kill can have serious conseguences.
The method of finishing the Joints 18 equally
important.

5) From external sides neat cement pointing is
necessary otherwise rain water penetrates,

6) Superior dressing st jambs, pillars or other
projections are aleo necessary.

7) Adoption of dense mortor leads to shrinkaege
cracks which lessens the resistance sgainst
moisture/rain penetration. On the other hand
& weak mortor restrict the height ts which the
magonary oan be built in a day.

With these considerations it iz infered that in no
way stone aasonary can substitute the brick masowry not only
from economie considerations but also from performance point

of view.
»

6.4.3 STONG BLOCK MASONARY

The nerral atone masonary regquires a wall thitkness ‘
of not less than 37.5 cm and requires more labour, more‘ mortor
and more conaumptiﬁn of materials on account of greater thick-
ness. A techuique has been evolved by CBRI by which stone
masonyy blocks are cast by seniekilled labour reducing the
thickness to 15 to 20 em. Por making these blocks, first

* Source : CBRI Data Sheet No.S.
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12em sige stones are laid inside steel moulds with

concrete 1:5:8 upto a height of about 5 cm. The remaining
portion of the mould is then filled with stones of 60 mm to
75 mm sise and the gaps again filled up with concrete 1:5:8,
The blocks thus preoast are of sige 50 ecmx 20 ecm x 15 om
and have an average compressive strength of 75 to 90 Kg/cna
depending upon the concrete mix. used. The advantages are:-

1) The productivity in laying is inoreased on
account of blocks being of proper shape snd sisge,

2) The block masonry presents a regular appearasnce.

3) A thin layer of plaster is required to be applied
on the interior side (1 cm against 2.5 to 3 cm
required for normal stone masonry), while on the
outside the natural stone texture can be retained,

The system has been successfully used by Rajastan
and Andra Pradesh Housing Boards. The stone block masonary
is economical by 20% & 30% over brick (23 cm) and stone

‘masonary respectively.

The system consists of two indepsndent 75 cm walls
with an air gap 50 mm. The walls are tied together by means
of metal ties or concrete bricks., The system offects saving -
in bricks by 27%, in cement by 30% and oversll saving of 15%

* CBRI Data Sheet No.S.
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as compared to 23 cm brick walls. The cavity walls offer
better thermal insulation and prevents ingress of moisture,
reduces the consumption of mortor a8 thicknese is reduced.
However, the system requires high degree of construction
skill and {s suitadle for structures upto two storey only.
Moreover,the system cannot be adopted in Bhopal as only
bricks in metric modnle are available.

6.5  MORTORS FOR MASONARY AND PLASTER

The B.B.0. and CBRI have suggested ssveral measures
for effecting economy in the consumption of Mortors. These
include use of lime mortors, poszolana cement mortors and

composite mortors.

Iime has better workability and plasticity, better
sdherance to masonary units, greater freedom from oracking

and is more resistant to water percolation. Iime is not used

in the mortors mainly becsuse of the time consuming and
cumbersone procedure and non avallability of standard quality

of lime, The lime industry has already started mamufacturing

dry hydrated lime as per I.8.1I. Specification (I8.712-1964)
and the greater use of lime will put pressure on the lime

industry to produce lime of standard quality in large quahti-

ties, Lime mortors ‘aap be used in masonry walls upto two
storeys and results in 20% saving. |
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Flyach is a waste product and the imvestigatione
carried out by CBRI and other institutes have dhown that
cement can be replaced by 20% in cement mortors by fly ash
without any deivimental effect. Banmore and Kymore factories
in Madhya Predssh have now started production of posolana
cement (cement with fly-ash). This cement is ideally suitaed
for masonary mortors and plasters. Pozzolana cement starts
gaining strength aftexr three days of its laying. It is,
therefore, necessary to water the surface thoroughly during
first three days after v:hi-éh normal curing process may be
adopted. Where pozolans cement 18 specified bricks should
be immermed in water for a period of minimum % heur before

being used,

The research in the field by K.R.0. has established
that compowite cement lime sand mortor nre superior and more
gconomical than the straisht coment sand movbars in their
usc in masonary work and }glaatering; Thoge mortors heve
the advaniege of hoth the ingredismte i.8. cement and lime
nas guicker setting, earlier develoyment of strength, good
workability, plasticity, edhersnce to mesonary units snd
greatexr freedom from cracking. The use of compocite merters
results in € to 10% saving in the scost of morters over cement
sand mortor. The following proportions have been recemmended

Lor nazonry an? plastering -
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MASONRY : 13126=9 / 1:23=12 / 1131 12+15
BEXTBREAL RERDBRING : 13:%368.
INTERNAL RBRDERING 3 1:1:6

Por externel rendering a mix of 1:1:6:8 has been
found effective against rain penetration in area with mode-
rate rainfall., Internal plestoring is meant to provide a
snooth and dust free base for ﬁniaﬁing troatment i.e. white
wash or colour wagh.

Géod quaiuy of sand (fineness modulus - 1 to 1.5)
and lime are necessary for 6&9061% mortors. There would
be no marked ‘econcm.y in using either composite moxrtor or
posolana .aemam; mortor bﬁt the shrinksge repistance and water
tightness quality of gauged mortor will minimise leakeges
and cracks in the wall,

SAVING : Composite mortors are economical ky 15 to 18% over
straight cement mortors.

6.6 .‘ 1

CBRI has evolved precast lintels (Building data
sheet No.1) 7.5 thick with 3 bars of 10 mm placed in the
centre of slab thicknesas. This lintel can be used upto .,
1.8 M, span provided the height of masonary above the lintel
is at least 49 om. Its deaign is based on arch action and
panel wall theory or adopting the empirical relation of
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bending moment equal to WL/50. Such lintels act as

composite members, tension being taken by the lintel and

compression by the brick work above. The precast lintels

result in a saving of 50% in overall cost and speed up

the construction of walls as the time invelved in center-
ing etc. im eliminated.

Stone lintels although economical poss difficulty
in providing plaster finish at door frame (hesd). Secondly
when chujjahas are to be provided over the openings, heavy
lintels are required as the lintel thickness regulates the
chujjah thickness.

Brick flat arches as lintels can be provided over
the openings in one brick wall thickness and where chujjahes

are not required.

" Bt e S .
6.7 STRUCTURAL FLOORS AND ROOF

6.7.1 Usually R.C.C, slabs (cast in situ) are designed on
elastic theory and are normally 10 to 15 em thick. If the
shalbs are designed using 'ultimate load theory' which has
been accepted and introduced by ISI Codes (1970), a thickness
of 8 to 10 om is possible and results in saving of about 15%.

Bxperts committee on low cost housing for large

cities have recemmended two-way slab?

* Report of the Exgort Committee on methods for achieving
‘Low Cost Large Scale Housing Construction in the Major
Cities' - Page 34,



The report points -out that

"Phere is miﬁconception that two-way slabs are
unsconomiocal, but if deamed' as two-way contineous
slab, the design is economical. The designing of
R.CoCe two way 8lab takes more time and number of
details have to be worked out. The time and effort
spent in designing is worth the troubdle in view
economy and better performance. The ISI3456 : 1964
gives design tables for different and conditions.
This coupled with the use of ultimate strength
design will result in savings in steel upto 20% %,

Generally, 1:2:4 (H#:150) concrete mix is adopted for
R.CoCs work. Howaﬁér with proper controls such as weigh
‘ba’cchi.ng.. correct water cement rat 15, use of mixers and
vibrators for conpacting it ie possible to get a concrete
mix ao:t M3:200 even with 1:336 preportion. Designed concrete
mixes for specific usages are allowed by codes ond in the
latest revision of IS:456 volume mix concrete is almost

banned.

6.7.3 USE OF DEFORMED BARD

- The use of high-strength deformed dars in place of
nild steal dars for reinforcemsnt results in reduction in
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the consumption of steel from 20 to 40% and therefore

leads to economy in construction cost.

METAL:

~ The cqmmoh belief that B.T, metal alone is suitable
for ReCeC. wbrk is not established by laboratory tests. The
B.T, metal in and around Bhopal is a vessicular basalt
having emall pores, It is fleky and nbt quite suitable for
concrete. The sand stone (atrengih 500 to 600 kg/cm2 against
the strength of 206 to 300 Eg/cm® of B.T. metal) available
in Bhopel is quite strong. A fiwnr insistance on the use
of red Band stone metal is necessery. Although crushing
efforts mey incr<ase, the lead cost will be reduced. An
economy of 2% cen be achieved with the use of sand stone

metal in R.C.C. work.

6.7.4 USE OF FIY-ISH

, Raylacemept of-cementrwith flyash upto 20% of cement
improves workabdble qnalipy of concrete without adversaly
affecting the strvength of concretgf It hes also hHbeen estam
blished thet sddition of flyash does not incroasc the risk
of corrosioﬁ in the'reinforcement and on the contrary improves

the water tightness of concrete.

* Report of the Technical Committee on Economy in the use of
Cement and Steel in Building Constructions = Ministry of Werks
and Heusing.
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6 0705 R'B' Sm

Although R.‘B. slab is economical and saves the
cement by 60% requires good quality bricks having a minimum
strength of 150:kg/c-2 and since such bricke are not available,
the system csnnot be adopted in Bhopal. Moreover, the experi-
ence of U.P. P.W.D. reveals that the reinforcement gets
corroded in course of iime because of lime contents in brick.
As such use cf‘R.B. élab is not advocated.

© 6.7.6 R.C.C. PRECAST UNITS

6.7.6.1 CBRI hes brought out different pre-cest roofing
units which heve gone through all the stages of experiment
in ﬁlace of cast in situ R.C.C. slab. DBesides saving in
cost to the extent of 1'5 to 25‘9‘. it provides consideradble
saving in time as the time involved in hhe preparation of
form work, casting and euring is completely eliminated.
The units can be cast either at the work sites or mass
produced in factory wheie better guality control can be
effected. | - |

6.7.6.2 CORGD ONITE"

These units are concrete hollow box type unita
having two or more circular hollow cores with nominal width

——

*  CBRI Data Sheet No.3
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A

of 30 cm (width of 60 cm & 90 cm ave also possible) end
thickness of 13 em. Any span between 2.5 and 4.2 metres
aan effectively be covered by these units. The units are
placed one aljacent to the other and the joints between
the uniis are filled with concrete by placing reinforcement
for negetige moments ﬁ"mwaaary. No insitn structural
deck concrete above the units is needed in the system and
it provides a flosh ceiling.

6.7.6.3 CHANNEL ONITS®

The unit is in the form of tromgh - 30 or 60 ca
wide and 13 cm deep. Thase are suitadble for spans 2,5 to
4.5 metres. The sides have eomgé.tians and grooves at
the ends to provide shear key action between adjacent units.
Ho structural dsck concrete ;s necegsaxry abeve the unita,
The scheme resulis in a saving of 40% in cement and 6% in

steel a8 compared to one way slad construction.

607060‘ "" DAid

The system uses single roofing unite comprising of
70 em square doudbly curved tiles amd are placed on part'ially
precest concrete beams at 75 ¢m £ ¢/c and the haunches filled
with in situ conerete to act as 'pe beams. Props for each

-

#* CBRI Data Shest No.5
*# CBRI data sheet No.4
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partially precast beams is necessary. The casting of the

tiles can be done with heasiaen cloth placed over timber frame.
Use of these units result in 20% saving in cement

and 40% in steel when compared to traditional in situ R.C.

5labs. The overall cost is about 20% less than in situ
R.C. 8lab.

6.7.6.5 CELIULAR UNITS

-\A

. Cellular units are unreinforced | hollow precast
‘goncrete units of sise 120 x 60 x 7.5 cns. having 4 hollow
spaces or the unit of 100 x 50 x 10 cm with 3 hollows, These
units are placed ove;? partially or fully precast beams,

Deck conorete of 35 mm thick of 1:2:4 alongwith temperature .
reinforcement of 6 mm dia at 300 mm ¢/¢ is provided over

tkhe unita. 7These can be used for normal reof/floor loads.
Ths scheme results in caving of 22% in cement apd 54% in
steel against R.C. slabas,

6.7.6,6 PRECAST R.C. Pma;ﬁ

| The scheme consists of R.C. plamke {120 x 45 cm or
130 x 40 om, and partly 5 om thick and partly 2.5 cm thick)
supported over partially precast R.C, beams. The flooring
is laid directly over the planks after the insitu concrete

#% (BRI Data Sheet No.4
#a% BRI Data Sheet Ha,7
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in haunches has been laid and cured. Props for each
partially precast bemms is necessary. The system gives
a saving of 47% in cement and 20% in steel and gives an
econony of 26% in overall cost.

The table below gives a comparison between various
precest roofing/flooring systems in terms of % saving of
éteel cenent and cost over the 11.25 thick R.C.C. slab
for a aspan of 3.5 M.

Table
Type of Roof _ % Saving

Cemont | Steel | that
1 Cored Unit 25% 4% 15%
2 Cheannel unit 20% 5% 36%
3 D.C.Tiles 24% 19% 45%
4 Cellular units  22% 54% 35%
5 Precast R.C.Planks 26% 20% 4T%

Soureces CBRI Data Sheets.

6.8  PARPITIONS

Partitions are provided to funotion as space
dividers and cut off noise. The desired value of noise
reduction is 40 decibles between two rom“/)gzn be achieved
with the use of 10 cm thick brick wall with 1.5 cm rendering

on both sides respectively. At present, brick partitions are
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the cheapest as compared to any other partitions giving

a'imilar acoustical privaey; Hence no change is possible
in this item.

6.9  DOORS AND WINDOWS

6.9.1 The rate of teak-wood in last 5 years has more than
doubled .l Pirst class timber is a comodity for luxury houses.
~ Even the cost of secondary spices such as Bija, Mokha etc.

| inclusive of the cost of seasoning and chemical treatment
necessary for secondary spices preclude the use of timber on

economical grounds.

The use of M.3. Tee or angle iron tramg;la which gives
an economy of 28% over the cost of T.W, frames/40% over
frames made out of secondary spices is adviced. The following
siges as suggested by N.B.0. should be adopted -

- 40 x40 x5 om MS.,Tee or 45 x 30 x 5 mm

angle iron for door framee and 35 x 35 x 5 m.s.tee

or 40 x 30 x 5 nm angle for window frames, |
Suitability for mess production,durability and comparatively
good bond with wall are the adgantages of these frames. Stéel
frames are economical by 15% over the frames in secondary
spices,
Re.C.C. FRAMES: R,(.C, frames aré 40% cheapter against Tesk
or Bija wood frames. But those need care in handling, proper
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planning of various fixtures at the time of casting and
difficulty m fixing sttters. Dad finish and difficulty
in case of repairs are other disedvantages due to which
R.C.Cs frames are loosing its popularity. Experience
of R,C.C, frames is not very encouaging. Its use is

therefore not recommended.

6.9,2 MAGEESIUM CXYCHLORIDE CEBMENT AND SAV DUS? FRAMBS:

CBRI has brought out door and window frames from
magnesium oxychloride cement and saw @uat. These frames
possess adeguate atrangth,' screw holding property. The
frames can be essily cast and errected on construction
site. They are economical by 33% and 25% over T.W. and
secondary timber frames respectively.

6.9.3 DOOR/WINDOW SHUTTIERS:

Panelled (15 mm thick panels) or battened and
framed door shutters of 35km thickness for door width of
900 mm or more and 30 mm thickness for shutters of width
800 mm and less made out of well seasoned and treated
secondary spices have prooved to be satisfactory from
considerations of durability and liability from wraping.
Thickness of 30 mm for window shutters are ‘suitable for
general sizes of window.

Shutters in secondary spices give an economy of
35% over sttters in tesk wood.



100

6.10 PLOORING

The quality and utility of a flqoring' wh.ich is
non structural item is manifest in the house. This itenm
is required to provide a smooth end dust free surface
capable of teking loads expected on floors and resisting
wear and tear under use. Freedom from water .leaiéage 18.
important in case of floom’ of kitchen, bathroom amd W.C,
An additional requirement on the ground floor is that n
should not hgof‘; damp. In case of ground floor wminimm
specifieation which gives satisfactory service under normal
conditions is 10 om send filling, 10 cm lime concrete and
3.0 om IPS floor (1:2:4 cement concrete) finish. Sand
under the floor serves 'to check dampnesns and movement of
termites.

Noise reduction is important consideration for
intermediate floors. Por airbone noise, a reduction value
of 457 decidles cen be achieved by a cement concrete slad
floor of 10 om thickness with IPS floor topping of 3.0 cm.

Flooring is a non-structural item as such, the owners
can c¢hange the floor as per their choice as and when necessary.

IF8 floor finish is gquite strong, durable and can
resist wear and tear. Terrasso/mosaic flooring (6 mm terr-
gso/mosalc finish over 4.0 mm thieck & 1 :224) veoncrete sube
floor) is 5% times coatly then IFS flooring.
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6.11 DADOS/SKIRTING

Dado finish in a toilet unittshould be finished
with noat cement rendering integrated water proofing
compound (Accoproof, Impermo etc). &iikewise ingteef--
- tervasse/mesaie skirting should be provided with same
specification as that of dedo.

6.12 WATER-PROOFING OF ROOFS

Effective water-proofing of roofs in residential
buildings is importent. The specification normally adopted
iﬁ the traditional method of providing brick breeze concrete
or lime coba. It, however, costa more, the process is
cunbersome and is not truely water-proof because of several
drawbacks. The main defect lies in the method of hand
temped terracing.

A fleat of cement slurry integrated with water-proof-
ing compound on the roof slab when it is green gives an
abgsolute leak-proof slab besides being economical by B85%.
Cemont slurry should be spread with broom and need not be
rendered smooth. A nominal slope ecan be given in the
‘centering of roof slab itself. In case of further extention
the surface can be levelled by brick-bat lime coba.
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-

6.13 FPINISH ON WALLS

The main requirement for this item are hygiene
md good appearance, the minimum spacification for this

item deing white wash oxr colour wash,

€.14 FINISH ON WOOD-WORK & IRON WORK

Purpose of this item is to provide protective
layer and improve appearance. Ninimum specification for
this {tem is one coat of primer and two coats of good
quality peint.

6.15 INTEENAL SREVICES

6.15.1 WATER SUPPLY AND SANITARY PIITINGS:

Internal water supply, saniiary fittings and drainage
arrangement account for nearly 7 to 10% of the total building
cost. The single stack system of drainage atleast upto 4
stories without any disadvantege is now accepted as economi-
cal and efficient alternative. The use of ashestos -cémeut
pipes and fittings is economical over cast-iromn pipes.
Concealed piping and fittings are costlier and careless work
may invite future troudles. External water supply pipe
fittings are recommended on t?ae grounds of econocmy and ease

in carrying repair work.



103

6.15.2 Plastic is a new material which is now being
extensively used in buildings. A pumber of plastic
producte are being manufactured in India which include
P.V.C. pipes end conduits, plumbing £ittings and fixtures,
sanitary appliances, taps:, wash basinas, cisterns, W.C.
seats etc. The use of plaatic products in place of
conventional materials results in saving of not only costly
materials but offers other advantages. The use of plestics
in plumbing instead of G.I.pipes and C.I. pipes results in
saving of about 25%, The conventional properties such as
resistance to eorrosion of these pipes is also reported to

to be better.

6.16 BLECTRICAL INSTALLATIONS

The method of providing slectrical wiring on open
teak wood battens with CTS wiring remains to be most econo-
mical method of wiring. Dus teo prohibitive cost of conduits
concesled wiring in conduite is uncalled for. The cost of
installing zndividuél neters can be reduced by adopting the
sub meter syst'em where a main meter is provided on ground
floor and sub meter in each dwelling unit. This saves on
wiring cost. Providing a common earthing stripc ami distri-
buting it to the smaller unita can save the cost.

6,17 SUMMBRY OF COST REDUCIION MEASURES

Yarious alternative economical specifications have
been enumerated. The choice of particular system will mainly
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depend upon the prevailing prices and availability of
the material. In present circumstances, the following

specification for various items is recommended.

1. FPOURDATION ¢ Strip foundatione / pile foundation.

BASE CONCRETE ¢ 100 or 150 mm thick a) lime concrete
{1:2:6) b) Cement concrete (1:5:10)

MASONRY : C.RMasonary 30 & 40 cm thick for
first and sacond footings in cement
| lime mortor 1:1:8,
2. D.P.C. 2 em. thick cement lime plaster.

3, WALLS :+ a) Brick masonry in cement lime mortor
(Super structure)  4;1:6/1:2:9-12/113112=15

(2]

b) Stone block masonry in cement lime
mortor 1:11:6/112:9~12/1:3312-15.

4. LINTEIS ¢ Precast thin R.C.C, 1111‘3,018.

5. STRUCTURAL t a) R.C.C. slab
PLOOR/ROCF b) Prscast units

6. DOORS/WINDOWS ¢ a) Fromes - Angle iron frames
b)Shutters - Jecondary spices : door

Shutter - 3.5 cm thick,
Window shutter - 3 em thick

7. PLOORING t 1) Rammed earth i—’_olloweci by 10 to 15 om
of sand filling & 10 cn lean lime
concrete (1:216),

11)2.5 om thick IPS floor finish
(13214 cement concrete),
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9-‘0

10,
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PINISHING

a) Bxternal :
rendering

b) Internal :
rendering

105

Cemant lime mortor 1:2:6-8

Cement lime mortor 1:1:8

¢) Finish on wall : White wash inside, colour wash

d) Pinish on wood 3
work and iron work

WATER PROOFING

L L]

PLUMBING & $
DRAINAGE

DRAINAGE :
ELECTRICAL :
INSTALLATION

outside.

One coat of primer plus two coats
of paining

Cement slury coat integrated with
w.p. compound er Lime concrete
coba.

a) Bxtornal plumbing s G.I.Pipe.
b) Internal plumbing : Plastic pipe.

Single stack system

Wirinz on wood battens with
GQTQSO Wirmst



CHAPTER - 7 COST ANALYTICAL STUDIES

In order to ascertain the effectiveness of evolved
space norms and specification on the overall cost of MIG
dwelling unit, detail estimates were prepared of two housing
forms namely the multi-family housing i.e., flats (vide conce-
ptual design Fig.No.5.7-D2) and singde family house (vide |
concéptual design Pig.No.5.7-D3). The estimates were prepared
on the basis of 1978 schedule of rates so as to have easy
comparisonhith MPHB schemes started and completed in 1978,
The rates of non scheduled items such as M.S5, angle frame
for doors and windows, precast lintels and chmjjahas amd
R.C.C. preeast cored units for floor/roof were taken from

CBRI cell in Bhopal.

Tet Two seperate estimates of MIG house (Ref. Appendix V &VI)
were pre-fpaiéd 1) on the basis of evolved specification and

2) on the basis of specification as sdopted by MFPHB The esti-
mated costs have been grouped under major heads and have been
4abulated in Table 7-T 1 for easy comparison. It can be observed
from the comparative statement that as a result of revised
specification, the construction cost of MIG house can be

reduced by 27-45% without lowering the standards of safely and

acceptibility. The percentage saving may be different for
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TABLE 7 - T1 : COST COMPARISON
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% cost % cost  Net

Absolute

: s @ as per as per saving saving
Tven roup MPHB Spe- evolved % to (% saving in
- .eification specifi- <total respective
cation items/groups)
1. Poundation & _ -
plinth " 16.95 11.61 5.34 31,50
2. D,?,C. 0.59 0,29 0.39 66,10
3. Walls (super
structure)  17.37 14.90 2.47 14.21
4. Rdcoco(lintelﬂ’;
- chajjahs, lofts |
beans etec). 731 3.84 3.47 47.46
He .3‘6'0' roof slab 16.21 13.49 2.62 16,16
6o Doors & windows 17-12 12066 5036 300?6
7. Plaster 15.1% 10,00 5015 33.99
8. Flooring 4.14 2.25 1.89 45.65
9. Grille work 1.56 0.70 0.86 5512
10. Wep" tmatment _ 2017 2017 »o -
11. Pinishing 1.13 1.13 - -
Potal # 100% T2.54 27.45

Construction cost

23,494 17,044

Sanitary, water supply/

Blectrical f£ittings

@ 15%

3,376 2,556

A

Total construction _
_ooat Rs. 258686 19600

Plinth area rate i Rs. | ,
A/46.6{P1inth area) 555.49  420.60 /a2
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alternative designs and also in different housing forms.
Negverthleass,there would be substantiasl =aving. if the

evolved specification is adopted.

Te2 Conpa:jison betwaen the construction cost of MIG

house {comceptual design) and MPHB house ( Vide Drg.Fo.3-D1)
has been shown in the following table..

TABLE
7 ¥IG House :
MPHB Conceptual % saving
design design
Plinth area 80.80 e 46 .6 w 42,.33%
Gona‘émotian T
Cost B5.42608,69" Rs.19,600 54%

* Source : MPHB Gonstruction Rivision,

that
It can be seon from the table/the construction cost

is reduced dy 54% in conceptusl design, obiviously because

of space and spocification. It has already been pointed out
that spscification results an oconomy of 27.45%. It means that
the remaining 26.55% (55% = 27.45%) is due to space, It is
worth pointing out here that although the space reduction is

by 42.33%, saving due to space is only 27.45% i.e. for every
10% reduction in the space,cost reduction is by 6.27%. Similar
results have been found out by N.B.O"

* Patel, C.B., "Ability of Households to Pay for Housing",
selected papers from Symposium on Housing Financey N.B.O.
Publication, 1965.
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7.3 Cutright purchase cost for a flatted dwelling
(for estimates Ref. Appendix VII ) and the single family
house has been computed and shown in Table 7.3 -T1, The
outright purchase cost includes:

A. Construction cost : As per estimates worked out'.
© B. Land cost ! Sale price of the plot hes
been takan into account instead
of gross land price. As per
MFHB the sale price varies from
Rse45/M° to B.65/¥2(1n central

areas).

C. Mznagement charges : Ten per cent of construction cost
'D. Capitalized interest: Construction cycle of 8 months
1‘9‘_ mf:erest on for multi family housing ang”
eapital during
construction period. 3 monthe for ningle family house
have been considered for comput-

ing the aversge interest,

MFHB rule of initial payment (first instalment) of
20% of cutright purchese cost hes been followed while calculating
nmontly instalment. It can be seen from the teble that the
lgentkly instalment §£ Bse237.46 for flatted dwelling unit and
B5.243.00 for single family house forms 22.63% end 23,14% of
the average monthly income (B5.1050/« P.M.) of MIG, In both

the ease the monthly instalment is less thasn 25% of average
¥IG income which iz the meximum paying capacity of KIG,



§

110

TABLE 7.3 - T.1 COST OF DWBLLING UNIT AND MONTELY
, . INSTALMENT .

i Cost in Bs,
Plat Single family house
ITEM (4 storded (Ground floor only)
walk up.) inclusive of stair-
case).
A. Construction cost/ | 2 , '
dwelling unit 2-'34_4 19,600
B, Land cost/D.U, 1974 6075
c. Management ehsrgee
(10% of *A") 2234 1960
D. Capitalized interest 672 230
(1) Outright purchase cost 27,224 27,865
(2) Innitial payment
20% of (1) 5444 5573
Total cost for Repsyment
(1) - (2) 21,780 22,292
Monthly 1ns§almen‘b:
« 12 years repayment period 237.46 243.00
« @ 93% interest p.a.
, ' —
% of average 23,144

monthly income - 22.63%

Formla for calmlating; mo;ithly instalmeht
ce SXIXIB _ _vyxi121nR

100

whore C = Total cost for repayment

I = Rate of interest
Y = Repayment period
R = Monthly instalment.
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Since the rates of p.v.c. pipes for internal
plumbing, fixtures etc. are not available (4in schedule
~ of rates) detail estimates for sanitary services could
not he worked out. Use of single pipe system, p.v.cC.
pipes for internsl plumbing and fixtures etc., will further

reduce down the cost,

Secondly, if the rqpayment period is made 15 years
instead Acf 12 yeare, monthly instalment for flatted dwelling
unit anci eingie femily house will be, 19.74% and 20,05%

respectively.

7.4 | On ‘Ehe béais of cost analytical studies it can be
safely inferedi that cost ceiling of R5.28890 (i5,24076 (Ref.
Table on page 10) + 20% of 5.24076 towards first instalment)
should be imposed for MIG dwolling units, so that cost of
MIG dwelling unit will be within the paying capacity (25% of
average incoms) of MIG,



CHAPFER - 8 CONCLUSIONS AND RECOMMENDATIONS

Conclusions in the form of observations have been given at
the end of each chapter. Broad conclusions and recommenda~
tions drawn from the study and analysis within the scope of

study are as follows:

CONCLUSIONS

1. Pamilies® ability to pay constitutes the demand of
housing by type and design.andﬂmust'be the governing
factor in determining the standards of space and
speéttiﬁation.

2. M¥aximum paying capacity of an average MIG household

48 25 of the income. |

3. Wnile formﬁlating the spacss it is extremely iﬁportant
to take into account the fanixy slge, nature of belong-
ings, the activity pattern & the life style and to a
cexrtain extent users' preferences. Rational space
formulation depends upon the degree of convenienfe
imagined.

4. Requirements of an average MIG family can de accomo-
dated in a floor area of 40 ua.

5. Author's concept of space reduction is far from the
general trend. Its main focus is on the maximuy uti-
lization of space = both horizontal and vertical by

increasing the use efficiency without compromising
the users’ requirement.



6.

Te
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An economy to the extent of 23% can be achieved by
adopted rationalised specification without impairing
the structural safety and functional usability.

To achieve aeconomy nae of alternate naterials with
proven performance in place of scarce materials, use
of local materials and new construction technique

is impsrative.

RECOMMENDATIONS

1.

2.

3.

MPHB should undertsks large scale censtruction with
anstere standarde and specification. This may lead
to the aceptancs of new conceptc in space saving end
new techniques and materials and create psychological

atmosphere in favour of modest living.

Housing i8 an evolutionary process which depends upen
aynagie secio=-econormic econditionz. Pericdic survey for
feedback inforeffiton should be undertzken to form the
basis for modificetions and revisicns in the standards,
Inspite of aouthoritative recommendations and researches
carried out by national institutions and organizations,
the residtance to the general sdoption of new techniques
ond use of substitute materials on the part of constru-
ction agencies continues. What is important is that
these should be put into practice by self-imposed bsn
on the use of rich specification.



4.

5.

6.

7.
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Cailing cost of P.29000/~ and ceiling on built up

‘area of 4ﬁ*u2 should be imposed for MIG capacity.

The survey has revealed that mest of the ownors belong
to service clasa, An'Hbusing Pund' on the lines of
G.P.Fund should be introduced by the authorities.l

It should be made compulsory for each employee to
contribute say 5% of his income towards the fund.

This will provide the 'Seed Capital' for housing
development and in a way can be self sustaining bhasis,
The contributor should be allewed to withdraw the amount
for house purchase only. The scheme will also create

an ewarenoss about the housing problem.

In view of rieing living index, the mles regarding
repayment period and rate of intevest should be those
which are applicable to LIG section i.e. 15 yeoars
repayuamt peried amd 7% rate of interest,

Densities {dwelling unito/hectare) in Jhopal Development
plan have been stipulated assuming probable srea of
dmlling for each cabtegory. Densities should be revised
to higher standards in view of the reduced space provi-
sion for MIG dwellings. The incidence of land cost per
dwelling unit will be less due to higher densities.
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BPILOSUB

Cost of housing cuts across many diversified fields
and encompsesen many parameters. The present work unveils
the solution te the preblem of reducing the cost through
only twe parameters i) space & ii) specification. Further
ccst‘réductien ig pospible by rationalising'other parancters,
Such a multidimensional approach will further reduce demn

the cost and it would be possible %o provide better housing.

The spaces evolved are not ultimate. The studies form
& bagis to explore further the poasibilities of economising
the space requirements. The spaces oan be curtailed further
by maxinigation of the space usage by fulti-functional
furniture, interchangeablility and by adjusting the time
scheduis. An architect can decide and even dictate the
course of activities through design. Iike other experta he
will have tn accept the rele of reformer, In view of acute
conditions people will have alao to co—oper#te by changing
their living habits. Social education and awareness can be

inparted through mass medias.

Bven though the vision iz limited Yo Bhepal and MIG
category, ito focus is also on cther aities of M.P.State and
country. 3Bhopal and MIG ecategory has besn taken ae symbolid
example., It would be alvisable for the MFHB to undertake
construction of a few houses sdopting evolved space standards
and specification and evaluate it from emperical evidences.

It remains to be sesn a8 to how MPHB is going to set an example.
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APPERDIXs I
HOUSING SHORTAGES AND GUTLAYS IN FIVE YEAR PLANS
 ABLE: |

- g Urban g Rse . § % %o Total
an ) Housing Crores 9 Publie
shortage Sector

3 in milliens outlay

Pirst Plan"

Second

Plan*

1956-61 5.0 101,14 1.8

Phird Plan” -

1961=66 9.3 182.00 1.6

Fourth Plan" |

1969-74 11.8 176.00 : 0.96

Fifth Plan’ "

Sixth Plan™"

{Draft) |

1978.83 - 595.00 0.9

Sourcet *Report of the Expert Committee on Methods for
Achieving Low Cost Large Scale Housing Constiruction

in the Majer Cities. ,

*9¥khopadhyay, B.K., "The Tale of Roof Over the Head"
ITPI Journal, December, 1978.
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S.Eb.r Description Uhit‘ Rates Bs.
1. 3Bricks (35 kg/cné) 1000 225
Bricks (70 kg/cn?) 1000 240
2. Sand ¥ 54
3. Stone Aggregate(40mm) u> 25
4. Stone Asgregate (12mm) u 50
5., Boulder u’ 17
6. Murrum M 20
7. Cement Beg(50 Kg) 29.30
8. Cement Poszolans Bag(50 Kg) 22.45
9., Dry Bydrated lime | Bag(50 Kg) 16.50
10. Masonary stone 100 No. 210
' (Approx. 20 x 20 x 20 cm size)
11. Steel (M.S5.Bars) Ton 3100
12. Timber {Teak-wood) Cu.ft. 160
13. Timder {Bija) Cu.ft 100
WAGES OF DUILDING LAROUR
1; Hason each 19
2. Carpenter n 16
3. Painter " 15
4. Plumber b 12
5. Coolie " 8
6. Reja " 5
7. Boy coolie " 4
8. Bhisti " 6

Seurce: On the basis of Data supplisd dy Cirele offfice of

M.P, FAD,
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APPENDIX = III

STANDARDS IN PLANNING PHE DIPFEREN? SPACES
IN RESIDEN?IAL BUILDING - A GUIDS LINE*

Lead Bearing Framed
construction construotion

a)
b)
e)
a)

e)

Living space i.e. floor areas

of Living, Dining and Bed rooms 47-50% 43-54%
Service space covered by )

Kitchen, bath, w.c. etc. - 15.20% 14-19%
Horisontal c¢irculation space

passage and verandahas. 10-12% 9-11%
Vertical circulation space

staircese and lifts, 4-T% 3=6%
Walls snd column space 15.17% 12-14%

The oirenlation area including staircase and external

corridor should not exceed 3 sq.m/unit where 4 dwelling units

are grouped around a staircese and 5.5 sq.m/ubit when two

units are grouped around a staircase.

»

Report of the expert ‘pmei constituted dy the Hinistry
of Jtate for Works and Housing for evolving guidelines
fg‘:;?mdnctien in the cost of buildings - N.B.0. Publication
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APPERDIX s IV
QUESTIONNAIRE

A1l information collected on this questionnaire is oconfidential
and shall not be presented a8 individual opinion. Computation
in various forms will be used for evaluation of the prodleas.

1.
1.1  Type $ MIG.1/MI0-2/Jr,K16/3r . MIG/Any other.
1.2 lLeeality ] '

1.3 House No s
1.4 Tenurial Status : Owner/Owner ¢ tenant.

" 1¢5 TYear of conatruction 3

2.  HOUSEHOLD CHARACTERISTICS

2.1 Ommer's Name ]

2,2 Occupation s State Govt/Central Govt/Semi Govt/
Private/Business.

2.3 Household income :
a) Omer's earnings R
b) OtBer sources 3 R
¢) Rents 1) same house : M,
11) other house: &,
d4) Pension/Remittences ¢ Bs
Total s B,




o HOUSEHOLD PARTICULARS

Name Reelation with —=2%w Narital Education If earner
owner | P Age s%gul level write
occupation

1. Owner
2.

Je
4.
Se
6o
7.
8.

O UoUws

4.  COST AND FINANCE OF DWBLLINGS

a) Date of purchase :
b) Purchase price at the
' time of booking ¢
c) Purchase price at the
time of possession. H _
4)  Mode of purchase ¢ Outright/Hire purchase

°) Sources of finance for first instalment

Source | Amount Rate of Perd odicity of
~~ interest loan
i) Personal
saving.
11) LiC/CTD
111) Govt/State/
Central
iv ) G . ) 4 .Fund
v) Baenks

vi) Other resources,

Tetal




4.1

4,2
4.3
i)
11)

111)
iv)

4.4
4.5

4.6

5e
5.1

De2

53

vi

Total instalment for dwelling
a) Housing Board instalment Bs.

b) Loan instalment (if any) &

Total &R,

Whether the instalment is convenient ? Yas/Ne
If 'No' give suggestions. 1

Bresk of housshold expenditure in terms of %

Pood : % v) Entertainment : %
Clothing ¢ % vi) Miseellaneocus %
Baucation @ %  wvii) House rent t %
Transport 3 % 7_

Total 100%

How much mazimum you can affevd.
towards house { ord

&ﬁ‘dﬁiiQti‘

What 4o you think of cost 3 Very high/high/auceptable/
low/do not know,

If high how could it be
lowered down.

REGARDIE@ DWEII:IHG UNIZ2.

Why do you prefer MPEB House (:enti.on order of

| preferencs).
1) Loeation iv) Instalment facility
i) Cost v) Loan facility
1i1) Design vi) Quality of work.

When you opted +to purchase a house ’
were any alternatives available. Yen/Ro

Are you residing t  Wholly/Partly



vii

6.  SPACE AND UTILIZATION

6.1 Are you satisfied with the spaces m terms of area
arrangement,

Room Iea/llo' I:r 'Ro* give suggentions.

Living

Dining

Bed. 1

Bed. 2

Kitchen

Toilet « w.c.
Bath

Balconey
any other,

®* 3If no wimt should have bean
done within the total space

snd money available.
6.2 SPACE UTILIZATION

Living Room
6.2,1 biving room 15 primarily : meet visitors/conversation/
used for antertain est/resding/nosie

anes/children play/eny other
Spee~1Y) seesosass e

6.2,2 Do you make any alternative
uses of living room ? Yeos/Ro

It yos specify the use ramily roaﬁ/Beﬁ room/
' . guest bed studf
any other use (specify)

6.2.3 Do you Inave to entertain : daily/twics in a week/
visitors/guests weekly/occasionally/very
occasionally.

6.2.4 What is the duration
{approx) of visitors stay



6.2.5

6.3

6.3.1

64302
6.3.3

64

60‘01 )

6.4.2
6443

6.4.4

6.5
6.5.1

'60502

viii

List outi the furniture in your

- kiving room

(dos the furniture satisfy.. the need or is unaffordable)

DINING ROOM

Do you like to dine in  a) kitchen b) dining

whioch is the noxmal place
of dm:mg

For what other activities dining rom/apaca is
used ? specify

List out furniture in dining room

BED_ROOHS
Do you prefer a) Singia Bed room b) seperate bed room
Specify other activities in bed room.

It storing {(ward rove/cupboard) sufficient ? Yes/No.
List o ut the belongings for storing @

List ont the furniture in Bed rooms ¢

EKITCHEN

IS the housewife satisfied with space : Yes/Bo
arrangenent ¢t Yes/No
2ittings t Yes/Ho

1f 'no’ why




6.5.2

6.5.3

6.5.4
6.5

6.5

6.6
6.6,1
7.

Te1

7.2

T3

T4

ix

Is storing epace sufficient Yen/No.
List out the storing items

Type of fuel used for cooling : Gas/Kerosene/Soft coal
Blectric/timber nd

Have you employed sny servant Tea/No

It 18 used for : Sitting/sleeping in summer months/
any other use (spacify).

Y. . other spacacsd
Write the uses of these spaces if any,
GENERAL

~ a)workspace b) Distance

c) ¥ode of transport used @ Muﬁutofﬂator cycle/
Mop

De you prefer dwelling unit as

i) on independent plot

11) single atorey in groups of 2/4/8/16 bdlocks
i1i) Two/Three/Pour storied ‘

iv) iulti storied.

Do you feel sure that you would have constructed
the house better, if you had done the work yourself ?

Justify —

Any suggestion to lower down tha cost of dwelling unit,

o 8)ace reduction

o lowering down the specification
+« Amaitisation period

+» Rate of interest

+ Any other.

Inveetigators Observation :
Neto down the dimensions of furniture.



APPENDIX.V ,
ABSTRACT OF ESTIMATED COST.

AS PER EVOLVED SPECIFICATION, FOR MIG house (Conceptual
design 5.7-D3 )

Item Dea eript ion | Quantity Rate Anount Bs,
» HO. : ) Rs'/ﬂnj-t
(1) (2) (3) (4) (5)

FOUNDATION & PLINTH

1. Excavation for founGation 3
in ordinary soil 20 M3 1,45/M 60.00

2. Earthwork in filling in
linth and around founda- 3 3
ion. 5 M 2010/“ 10.50

e eoursed rubble masonry in
composite mortor (1:1:8) 3 .. .
in foundation. 15,74 ¥ 131.2/8 2065,00

4. Sand £iliing (10 cm) in |
plinth- 3.1 W 20/4° 62,2

5. Lime concrete (1:2:6) (10 em)
under wall foundations &

sub floor 3.30 N> 98,75/M° _325.8T
2730.00
D:P'c.
6. D.P.,C. 2 em coement lime _
("11°5 ) plaster 10.28 ¥ 7,002 70,00

WALLS (SUPER STRUCTURR)

in composite mortor(1:2:9) 25,00 M’ 122,56/¥° 3064.00

8. 10 cm brick wall =do- 3.6 M 122,56/M° _443,20
Say  3505.00



x1

(1) (2) T ® (4) (5)

Rh coc.

9. R.C.C. work 1:2:4
excluding reinforcement &
centering for beam, loft,
kitchen, plat form, shelfs 3
etc. 0.43 M°  s510/M>  220.5

10, Steel reinforcement including
bending, cutting, ninding

& placing in position. 108 kg - 3/kg 584 .00
11. Centering 6 sq.M.  15/M2 90,00
' - Say _904,00

%2, R.C.C, ROOF SIABS

12. R.T.Ce Precast cored units
including £illing in joints
& negetice reinforcement N ) eetem—
“ete. 43.51 73.93/° 3217,00

JOORS & WINDOWS

13. M.3. angle frame for

doors and windows. 93,30 kg 3.9 kg/¥2 363,87
14. 35 mm thick penelled
shutters in Bija. 13,9 ¥ 139.6/M°  1940,00
15, 30 mm thick glaged ) 2
shutters in Bija. 4.6 ¥ 176,4/4%  _535,40
Say 2839,00

PLASTER

16. 12 mm plaster in composite |
mortor (1:1:8) - - 268 M2 g.7/M° 2063.6

17. =do= but with W.P.compound
for dado/skirting. 29 u? 9.9/“2 —l 810

Say 2351.00




xii

1 @ | (3) (@) (5

FLOORING

18, 1.P.8., flooring (30 em thick)
in 1:2:4 concrete with neat 38 an

cement finish. 13.70/M° Say 532

190 Grille work in 12? Mu.3.
bars welded to M.J5. angle

frams. 4.16 40.18/u2 167,00
20, Lime concrete (average
thickness 100 ) terracing 2 S
over the roof. 42.18 ° 11.55/° 487
Z‘i. Painting two coats of oil
paint over ons coat of ‘ 5
priming. 20.23 ¥*  3.90/M°  62.7
22, ¥hite washing three coats
‘ineid:?'s g 158,76 0.6/42 92.25
23. Colour washing 2 coats over
one coat of white washing. 109.00 ¥ o,8/M2 87.20
Say 242,00
Total 17044
tax ter supply @ ,.
Sanitary & water supply @ 6% 2556

Blectric fitting © 9% |

Total construction cost of
KIG house (vide gonceptusl -
design 5.7-pD>5 ) 19600
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APPERDIX, VI

ABSTEACT OP ESTIMATED COSY
AS PER MPHB SPECIFICATION FOR MIG HOUSE (conceptual
design 5.7-D3 ).

Jtem Description T Quant itj Rate Amount
Hen Pt | | Bs./Unit Rse
(1) (2) o (3) (4) (5)
FOUNDATION & PLINTH

1. Bxcavation for foundaién in 3 3
ordinary soil, 20 ¥ 345/ 60,00

2. Barthwork in filling in

~ plinth and arcund foundation. 5 M5  2,10/M3  10.50

3. C.R, hmsonry in cement
mortor 1:4 15.74 W3 444 /%5 144,00

4. 20 cm boulder & murrum 5 |

 £illing in plinth. 3.1 M° 32/%° 99,52

5. Cement concrete (1:4:8) | 3 5

in foundation & sub floor. 3.30 ¥¢ 175/M 5775
Say 3983.00
B .Pﬂrc.

6. 4 cm thick 1:2:4 concrete ———
with two bitumen coats. 10.00 ¥ 13,92/ 135,00
WALLS (SUPER STRUCTURR)

Te 20 cm drick wall in
cemert mortor 136 25.00 M3 147,20/4> 3680.00

8. 10 om brick wall in

CM. 114 3.6 M° 155,00/M° _558,00

4238,00



xiv

(1) (2) (3 &) (5)
R.C.C.
9., R.,C.C. work 1:2:4 in dean,

10.
11.

lintels & chajjahs, lofts,
kitchen offer excluding
reinforcement & eantering.

H.8. reinforcement
Cantering for R.C.C, work

12,

R.,C.Ce work 1:2:4 in slabdb
including reinforcement &
centering.

DOORS & WINDOWS

13,

14.

15.

¥.¥ frames for doors &
windos.

40 mm thick T.W. panelled .

shutters for doors

35 mm T.W, fully glased
shutters for windows,

PLASTER

16.

Bxt. plaster in cement
mortor 1:4 inclusive of

- plaster for ceiling

11,
18,

Int. plaster in C.M, 1:6.
6 um mosiac dado/skirting.

0.65 ¥ 510/M° 331,50

397 Eg. 3 Eg 1191.,00
11,60 % 15/4° 174,00

1696 .00

43,51 M2 81/M°  3785,00

43,51 B 27.12/W° 1139,00

13,9 8%  167.12  2323.00

4.6 ¥ 132,16  608.00

4070,00

152 ¥ 10.12/°  1538.29
158.7642 8.2/u°  1301.83

29,00 M° 24/M° 696,00
Say 3536.00




(1) (2) | (3) (4) (5)
PLOORIN
190 YT PSS, tlooring (40 nma .
thick) 281 @ 15.04/M%  362.46
Mosaic/terragzo flooring 14,72 40.00/!2 588.00
| Say 950,00
21. Decorative grille work e
" for windowss 4.16  88,55/M2 268,00
22, W.,P, treatment . y
" (1ime conecrete) 42.18  tt.55/u°  487.00
23. Finishing (=2ame as in —
appendix’ v) 242,00
Total 23494.00
Sanitary & water supply ©@ 6%
Blectric fitting . 0_9%
. | 15% ~3376.00
Total construction cost 25886 ,00
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ARPERDIX VII
ABSTRACT OF ESTIMATED
For Flatted dwellinge (G+3 storied) vide conceptunal design

Iten Description - Quantity Rate Amount

No. | B/unit .
(1) (2) e 4) - (5)

FOURDATION AND PLINTH

1« Boring holes with Auger for
vnder reamed piles (30 cm dia
3.0 depth) 68 No. 24 each 1632,00

2¢ ReCeCo T32:4 for pileé; "pi.le 3
" eap, col, studs and beam, 26 ¥°  s510/M° 13260

3. Me3. reinforcement including
bending cutting, binding &

placing in position. : 20.41Q 300/Q 6123.00
4. Centexring for pile caps col.
stude, besms 50 M2 15/ 750.00
5. Sand £illing in plinth | 12.44 B> 2003 249,00
6. Lime concrete in sub floor. 15.12 B> 98,75/M° 1493.00
23507

SUPER STRUCTURE

(GROUND FLOOR)

WALLS, |

7. Brick walle in composite mortar. 78.4 M° 160.00MM° 12544

ReC.oCo

8¢ ReCoeCoe 13224 work in bﬂm
staircase, lintels, chajjshas, 3 3
lofts, kit. otta, shelves ete., 2.4 510/1 1224,00

9. M.8. reinforcement in R.C.C.
work for item No.S8. 856 Kg 3/kg 2568,00

10. Centering o 36 M 15/  £.540,00
4332,00

L
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(1) (2)

(3)  (4) (5)

ReColos IRTBRHBDIAQE FLOOR

1. R.C.C, preeast eored units

includingn pracing in position
Joints and neget ive

filling
reinforcement etc.

Doors and Windows

12. MJ.Angle frames for doors
and windows

13. 35 mm thick fully panalled
shutters in Bija.

14, 30 mm thick fully glazed
shutters in Bija.

PMSIEB

15, 12 mm plaster in compeaite
mortar (1:2:8)

16, ~do= dut with w.p. ccmpound
for dado/skhirting

FLOORING

17. IPS flooring 30 mm thick in
13234 cement ccnarete

18. Grille work in 120 M.S. bers

welded to M.S.angle frame.

PINISHING

19, Painint two coata of oil paint

over one coat of priming
20, White washing 3 coate

. 2%, Colour washing 2 coats over
one coat of white washing.

174.048° 73,93/M% 12,867

55.682  130.6/M° T761.17

18.4 M°  116.4/1° 2141.76
11,358

1037 M 7,7/82  7984.9

116 ¥ 9.9/° _1048,4 —

9039.00

155.28% 13,7012  2125.00

16.64 ¥° 40,18/°  669.00

80.92M°  3.10/M°  316.00

635.04 0.6/1° 381,00

402.0 0.8/M% 322:00

(Ground floor) total cost 63,953.00




m ) o (3) ) (s)

1.

2.

Je

4.

5

6o

TERRACE FLOOR

Brick wall in composite mortar
( ) for parapet and

staircase block 26,2 M2 167/M°  4375.4
Plaster (12th) the compoesite '
‘mortar | 262 ¥°  10.10/M° 2646.20
Plooring(staircase landing) 6 ¥  18.80/M° 112,80

Lime congﬁ’gz (10)@1 :
average ness} 88 WeDe
Sroatpent . P 9.6 3 1082  2116.00

Doors
¥.S. angle frame 14,1 Eg  3.9/kg  54.99

35 mm psnelled shutter 3,15 M2 146.58/M° 461.72

Finishing
i) Painting 2.8  3.90/m°  8.68
11) White weshing 132 w2 6/ 79,20
111) Colour washing 132 8 1.,40/4° _184,80
| 10040.59
P _’V_”-—'"
Construction cost 3’1 0.874 «00
A3d 15% for sanitation, water supply
and electrival fittings - 36,630,00
' 3,57,504.00
AN . ;
. o Cost of one dwelling unit =  3,57,504/16
= 22,3;440

iR

LR X J
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