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-~ INTRODUCTION

Food, shelter and clbthes are the three basic needs of
a man. \here food is essential for the existence, shelter is
equally important to live in. In fact whether it is élum dwe=
" 1ler or a man from high income group, shelter is required in

one form or other.

In fact two types of'housing problemé exist in our
country today. First one is the shortage of houses which is
being handled at every level with the help of goverhmént agen=
cies and second one is the provision of houses'within.the

affordable limit.

Affordable limit of people is very less in India being
a poor country. lHence this factor must be kepf into mind while
suggesting anything in this direction; Truelly speaking right «
from economically weéker section to M.I.G. category, the people

are just struggling to get the houses within their budget.

Despite of involvement of many agencies such as déveloﬁ;
- ment authorifies, héusing boards and research_organisationé on
this.aspect, these two colossal problems are still unsolved.
Housing finance is being allocated in the budget every yéar in
our country, but the same state of affair remains.v Thére is
not even a single piace, where one dOéS,hOt'find-thiS problem.
Government has invested‘sb mucﬁ amount ih éstablishing the
housing boards and development authorities with the sole aim

to do something on this aspect, then why are they not providing



' themselves to the satisfaction of the common man 7 Thus like-
wise there are many quarrles Wthh need attention and demand |

answer. :

| Even in a'private sector, one does not find different
pioture. People there are just confused and simply goided by
the oontractors and masons. The basic_reaSontfor such a con- |
fused state of affair is the lack of economical pianning»guide-
lines; and lack of koowledge related to the analyticai study
on verioUs cost reduction elements foi arriving.at the Optimum.

solutions.

My thesis is just aimed at answering them and thenwsugges—'
ting the guidelines for optimum solutions of cost reduction
parameters so that the same may be useful to every body wishing

to have ah affordable house.

Its aim is also to ignite the architects, engineers and
above all a common man about the need of the optimization means

for reducing the cost of the build1ng.

l.1 IDENTIFICATION OF THE PRCBLEM
l.2.1 Urban Housing Situation in India :

| India is a vast country with the population of about
80 crores, Out of this population, aboot 73 % live in villages
and 27 #% in urban areas. In this.dissertation I will not speak
anything about the rural situations where problem is some what
of different nature but in urban context, it can be con51dered

as very complexed one beyond any doubt. To understand more



clearly it is nécessary to analyse this aspect at city, town
and subtown levels, Whereas in cities and metro-cities, the
cost of land and its availability, population, pollution, costv
of material and labour due to continuous growth of industries
‘have greater impact on_the cost of the building, the towns

and subtowns bear altogether different picture. Some of

these can be cited as illiteracy, non availability of good
vmaterial, non availability of skilled iabour, tranSportation
ptoblems, lack of scientific and technical knowledge and so
on. India‘is facing two types of problems tdday, first one.
being shortagé of housihg‘and second one is the affordéble
cost of hoﬁéing which can be clearly observed from the table
so it can be said without any dbubt that rising cost of the
building,is one of thé main reasons for the first one problem.
Rise in cost of building is due to no, many factors. The most
impqrtant ones are the cost of land, cost of land deQelop-
ment and services, cost of labour and maferial and coét of
overheads. So thefe is a need to anélyse the problem more
minutely keeping the above factors into mind. So if suitabler‘
cost réduction measﬁres are adopted, 70 % of the shortage of

the housing problem can be resolved without much difficulties.

1.1.2 Urban Housing Situation in North West Regions
| Especially Western U.P,

North west region is one of“thé thickly populated area
in whole of the country. It is very much clear from the fact

that'population of U,P, alone is 88.3 million acCanting for.
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16.1 % of the total populatidn in the country. It has an

area of 294,413 sq.km which is 9 % of total aréé of country.
It has density of 300 person per.sq.kilometrevas per 1971
census report. Whole of the U.P. is divided into five regions
i,e. hill, western, central, eastern and Bundelkhand‘és is
illustrated in the table also which clearly shows that western
region is more thickly populated than any other regions. As
'per 1971 census, percentage of literacy in U,P. is only 21.7 %
as against in all India average of 29. 0 e |

The percentage of people below poverty line in urban
area is 45,94 %. So looking at thgse statistics, it can be
observed that fackling‘of housing pioblems in this reéion 4
will be different than other part of the country as housing
is direﬁtly related to the level and percentage of Iiteracy,
availability of the good material and Skilled lébour, use of
scientific and technical knowledge etc. In this region hous-
ing is being promoted by malnly two public sector agencies
i.e. development authorities and housing boards but due to
lack of insufficient knowledge and compiled daté, they are
not able to providé accommodation in time and in affordable
limitrthough these agencies are Well-equipped with all kind
of technical staff. In private sectors, housing problem is
more complexed as due to illiteracy and lack of proper know-
‘ledge, people are just confused and can not build their houses
within the affordable limit. Though it is very difficult to

get the actual statistics regarding the percentagé ofe houses



being constructed through public and private_secfors indepen-
dantly but it is a fact that people generally in towns and
subtowns where land.is no problem, prefer for private cons-
truction inspite of the fact that individual housing proves
costly due to so many factors. 'So housing budget is a main
tool for a common man rather for every body which he tries

to adhere, and which should be kept into mind by the archi-
tect engineers and planners while suggesting the housing

solutions,

1.1,3 Composition of North West Region (Plain)

North west region comprises of north west plain area
of U.P., Punjab, Haryana, Himachal Pradesh and J ammu as shown

in map encloséd.

Geographical Aspects

The entire region is surrounded by rivers namely Ravi,
Beas, Satulaj, Ganga and Yamuna. Soc soil is very fertile of
this region. The general characteristics of the soil of this
region is alluvial clay. Fig M;, M,, My, M, clearly indicate
that entire region is dominated by alluvial clay soil. So

behaviour of the hatural soil remains almost the same.

Social Aspects

One finds interaction in many things in this region
- such as living style, habits, agriculture, marital relation- |

ship, type of houses;‘material and techniques. Thus one does
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ndt find much difference in house construction activities of
this region., Almost in entire region, typical type of houses,
material and techniques being adopted by the people can be

found.

Climate
This entire region comes under hot dry humid zone. Study
'6f data about the climate of sdme of the places in this region

imparts following information :

1. Height from sea level varies from 218 to‘682~m,’
2. Temperature ranges between 35° C and 40° Ce

3. # humidity lies between average 40 and 80 .

1.1.4 Government Policies

If we look at the previous five year plahs aﬁd-the
policies being adopted in regards to housing, it can easily
be observed that government mainvaim'is to prq?ide the maxi-
mum number of shelters irrespective of their quality., First
preférenCe'in this regard is economically weaker'sections, -
for whom 70 # of the housing budget is absorbed. ,Despité 6f
| this, all types of éubsidy is also given tb this category.
But inspite of this, percéntage of shortage of houses increases
"eVery year with a lot of‘backlog. This has affected'other
- categories of people also such as L.I.G, and M.I.G. for whOm‘ 
provision of housing within the affordable budget is eqnally‘

important. So maxi mum time of the_policy makers in’goﬁernment
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agencies is devoted only into the problems of shértage of |
houses and it appears that theylare not able to think beyond
this inspite of many international conferences and seminars
being held time to time in this context. Government had
established the development authorities and Housing Boaids
to help the common man in this aspecf, but inspite of their
best efforts, these boards and authorities afe not able to
'put any remarkable dent due to many problems such as finance

and availability of knowledge on cost reduction parameters.

Upto fifth five year plan, theré was nothing signifi-
cant in the outlay to promote the housing programme; It wéé
only sixth five year pian which diverted the atfention»of |
planners on this aspect though late. With the result, a lot
of housing development activity started during thé‘year. It
was during this period that activities of Delhi déveIOpmént—
authority U.P. development authorities and U.P., housing

boards came into lime light.

A lot of money was spent in establishment of these
public sector ageﬁcies, resulting in increase of development

cost, thus overall cost of the buildings.

It was only sixth fiVe year plan where we can observe
‘some beginning in the development in housing. Examples are
such as housing done by development éuthorities and Housing
Boards., But.now:in seventh plan we again find some radical
'change in housing. The development authorities ba?e‘been
asked nbt}to construct the houses but rather to give more

emphysis to land acquisition and its development. Perhaps
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Perhaps this has been done after éhalysing the performance

of the public sector.agencies.

1.1, Concept of Low Cost HoUsing énd-Need for Cost
' Reduction Measures :

',Thére'are many concepts on low cost‘housing. 'Accordinq
to one, housing which the low income gioupS'can afford, which
‘does not cost more than 2.5 times their present house hold
income to build or buy. Yet another concept on low»tosﬁ
housing can be termed as the agglomoration of these dwelling‘.
units where in the space avaiiable, the expected liféASpan»
and the avaiiable services ére either just at the mihimum |
level or marginally below them'and which would cater to the
needs of the economically weaker sections of the society |
who are neifher able to afford tb own a house of their own
nor in a position to bear the economic rent, thus involving

the element of subsidy.

But in fact it can not be the universal cbncepf of
low éost hpuéing. Every body needs low cost houséjwhether_.
it is E.W.S., L.I.G. or M.I.G. So'iow_coét housing in a
real sense is one which is conceived through various cost
reductidn measures affecting ﬁhe cost of the'building'with-
out sacrificing the basic needs i.e. function'and comfort.
If we suggest a‘4%" wa1l construction to an E.W.S. and 9'!
to M;I.G., it can not be termed as cost reduction meas&:e
and thus there is a need for such a low cost house which

should be suitable fof every category of people, Thus it
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‘can be Statéd without any doubt that only cost reduction
measures can help a common man to adjust his budget accor-~

dingiy well in advance.

~1.1.6 Concept of Optimizatioh and Its Significance :

Frankly speaking, there is total confusion in.all_
sections where as cost part is cohcefned., There is not a
_single department which is ‘able to provide'the house within
an affordable limit. Now there is a utter need for the comp-
‘rehensive approach and it has become necessary to analyse
each and evéry element in housihg. But it needs to be tack-

led from.the base itself i.e, dwelling unit.

In fact when we talk about the optimization of_any
element or parameter, the optimum use of that eiement is
required to be studied and it is possible when one observes
different prohosals, analysé and arrive at the economicai
values without sacrificing the basic qualities and functions.
- Before 1 say anything eise, let m§ define the optimization
and its need, “According to me, optimization is nothing but
a selection of such pérametérs.out of parameters which are
functional, economical in nature and satisfy the basic
values of living. Fof illustration lét us take fhe case of
a bed room. We suggest tiie area of 14 m2_for a bed room.
With 14 sq.m area size of the‘rdom may be 2.4x3.8, 2.7x5.18,
3.0x4.66, 3.3x4.24. With these different sizes for same
area, critical space analysis is dohe for otherreiements,

such as cupboard, door and window location type of furniture
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to be used to judge its best utlllty. After completing this
analysis suitable size is finalised satisfying all basic
functions. This final value can be called nothing but the

optimum value for size of a bed room.

Likewise optimum values for all components can be
calculated. The basic difference between components and
housing elements is that component is a broader term whereas

element is a term at microlevel,
Optimum'value'varies from place to place and situation
to situation. So the Optimization procedure helps a person

in selecting the values according to his requirements.

So it can be said that the concept of optimization
is nothihg‘but the critical analysis of a problem to arrive

“at the suitable solutions.

Significance :

Soaring prices of building material, its wastefui-use
by the builders due to faulty designing, increasing shortage
‘of ﬁdnsing,vless affordability 1imit‘of the owners'andvabove
all substantial national loss due to mater131 has increased
the significance of optimization-more not only in India but \

throughout the world to day.

' 1.1}7 Identification of Housihq Elements : '
All housing elements can be put under following broad

categories :



1.
2.
3.
4.
5.
Land ¢
In
element.
aspects :
l.
2,
.3.
and these
coét.

13

Land

Structural Elements
Architectural'Elements
Services

Management Aspect

all urban centres land is very important housing

Cost of land very much depends upon thé main three

Location -

- Type

Topography

are the elements which can further multiply the

Structural Elements

l.
2
' 3.

4,

5.
6.
7.
8.
9.

Type of structure

Foundation

Plinth level

Damp proof course

Walling

Plastering

Door and window lihtels'and sun projections.
Flooring |

Roofing

Architectural Elements

l.

Building form
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2.7‘Doqr and window design.
3. Wall projections
4. Internal and external finishing on the wallé
5. Parapet wall/M.S.railing |
6. Roof projections
7. Cupboards, shchases, deéign |
8; Painting on wood work and iron work
9. Compound wall ' |
10. Planning/Design eiements'

a - Space reduirement
b - Circulation area
¢ - Combination of dwelling units
d - Layout plan ’

11. Grill and gate design

‘Services

Services are of two kinds :
1, 'Sanitary and water supply
2. Electrical

Sanitary'and Water Supply Services

These services are further divided into two categories:
« Internal services
. External servicesu
- Internal serpvices até'largély_related to the internal
layout of the fittings and while the external services depend

upon the overall layout of the buildings.



x Have different cdst ‘

" FOUNDATION

"

* Foundation depends ubon soil bearing

capacity of soil' and soil braring
capacity varries from place  to
place.

In private -sector housing, in about

90% case, standard foundation
designes are followed, thus affecting
the cost. ~ Survey reveals that

foundation  sizes . generally  used

in private housing are 90 x 90,
75 x 75,75 x 90, 90 x 75,

P/3
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INTERNAL WALLS

A1, A‘ 3

CAIt-1I,

>

|

Alt-111,

Houses having the same plinth area but with ‘varried internal
walling elements shall have different cost.
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 FLOORING

. ESLASS STRIFS.

' Size of glass strips, pattern of |
floor, grade of mosaic chips have
substantial impact on cost of floors.

P/7
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DOOR /WINDOW LINTEL

SUN PROJ.
V4

depends upon the no. of
openings '

~ depends upon the width
of opening ‘ S

Depends upon the size of
sun projection.

ROOFING

Cost of roofing depends upon °

type of roofing R.G.C., R.B.
or R.B.C., Span, life load,

canti lever or wall supported

and so on.

Canti- levers in roof are more
more - costly than simply
supported.
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PAT
'PLAN FORM

ALT 1

ALT 2

- ALT 3 | A

ALT 4

All house plans though having the same phnth area shall have
different cost depending upon the plan form. -



' DOOR FRAME / SHUTTER

¥ Cost of frames depends  upon type
of material such as wood, steel,
concrete and. size of section.

Door Frame

sh door [:__%»::.:__L ‘ .__:% |

B e D S ————— |

Panelled door

All shall have different cost.

P/12
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WINDOW FRAME/SHUTTER | o
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¥ Gives different cost
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* Has substantial impact on cost.
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| P/S
CUPBOARD SIZE

+ Each room has at least
one cupboard. o

“Its size and no. has great
impact on cost. '

EXTERNAL FINISH
OF WALLS

Type of external finish
. whether

Rough cost, plain or With"
grooves, . S

Has direct implication on
cost. '



Cupboards .

/

- Store

/

\[I

| DOOR POSITION,

 P/1

" NUMBER OF DOORS )

—\

DOOR  POSITION,
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INTERNAL AND EXTERNAL
S SERVICES

W

<— - ""\ ‘;TO|LET o ” \\/?"/; -
A ﬁ_.%

Alt-1, ) .- |

AM-IIL.



.

MAN HOLE OR IC

—_—

T

B ‘:

|
W

BATH, W.C., TOILET SIZES

P/23

i




15

It is a very important element in housing and if not
handled properly can upset the entireihousing budget.',A'
toilet portion costing Rs.10,000/- may cost two and half

times more if not planned properly.

Electrical Services

It is also very important element affecting thétcpst‘-
~of a building. It is one of the area where architects/
engineers/use:s greatly depend upon the electrical contra- |
ctors. Though it is not as big element as_others, but it

is observed that due to lack of knowledge in this field,
the builders invest more money than required and thusAsubs-‘.

tantially can upset their budget.

Management

It is a very important aspect in the house const:uctioh
Management aspect rather should be considered from the plann;

ing-stage itself.

| 'Itlis a general impression in majority of places that
architects can contribute more towards the beautification of
the buildings. It is only because that aréhitects/engineers
have not been able to justify the importance of the'mahage-
ment aspect,to.the majority of people. The common man has;
~a general impression thatiarchitects.orvengiheers ére.mOre‘
useful for large scale construction which is not’true. It
- should not be forgotton that design.of one dwelling’unit.ié

a baSé for any housing scheme.  If one dwelling unit is
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properlv conCeived, all goes well afterwards.

During construction, .a number of other aspects are
forgotton. Some of them are quality of bricks, size of
- bricks, proportion of the material énd quality of plaster.
These are the aspects which can be well controlled tﬁrough

management,

: 1.1.8, Present Situation'on Cost'Reduction Measures

As already mentioned, housing is being promoted
through two sectors in India : |
l. Public sector

2, Private sector

Public Sector

In almost all public séctors,vhousing‘isldealt by
engineers and architects. Architects a:eldesigning the
houses as per laid norms and engineers are constructing

them as per spécifications.

Study of various plans reveal that they hardly design
with scientific approach and cost reduction measures which
is very'much clear from the following observationé :

1, Thickness of the walls, in some caées-external

one have been reduced from 23 cm to 15 cm or
11.5 cm. ' |

2. Mortar suggested fdr'the masonry work is of
thinner grade. ' '

3. Plaster work on external walls is being avoided.
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4,. Second class specifications for flooring are
being adopted.

5. Low specificationsfor doors and windows are being
used. |

6. Structural elements such as roof'slab are being
made as thin as possible,

7. Sun projectionSéfe being avoided.
8. Other elementé like plinth protection etc., are
being eliminated. '

‘,Above said observations clearly reveal’thét'Whafever
cost reduction measures have been suggested or being adopted
by the expert engineers can not said to be cost saving measu-
res. These are rather resulting in greaf discomfort and
structural risk. It is one of the bésic reasons that neither
the government is convinced nor the people living in the

houses, houses constructed by these agencies.

| Archiﬁects-are also not doing indifferehtly. In
alﬁost all institutions, their approach is the same. in
- fact architects lay the foundation in housing the people.
‘So, they are required to consider every aépect.at'the plénn-

ing stage but the survey reveals the}other'story.'

Fdr fhe sake of cost reduction plinth aréa of dwéli—
ing unit is being reduced, thus converting the habitable
rooms further smaller. Saving is being advoéated through
minimization of number and sizes of WindOWS, interior details

without any scientific bases, thus resulting in discomfort.
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Comfort and functional aSpects are the ba51c tools
in housing and very simple. fact should not be forgotton
that no body accepts the cost reduction measures at the

cost of above said basic needs.
So there-should‘not be any hesitation in accépting
the very fact that architects are still not in a position

to suggest the cost saving parameters which can be achieved

--through planning and deSigning.

In short it can be said thaf by now we have been

advocating the measures just for doing sake.

Private Sector Housing

Privaté'sector housing is being promoted through indi-

viduél, and private builders.

Survey reveals that hardly 10'%_consult architects
and engineers for house construction, 'People generally get
the basic design from the architects or ehgineers'and then
depend upon contractor for all aSpects_relafed‘to house cons-
truction.‘ Starting from the estimate to cbmpletion of housé,
the house owner is at the mercy of the contractor skill.

With the result the cbntractorsavail-full advantage of the'v

innosense of the people.

Same storey is with the ‘professional buildees and
architects. They first think about ‘their own profit rather

‘than the merciful condltlons of the house owners.
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In the private sector there is much more sorry state
of affair. People are just confused due to non-availability
of proper planning and designing norms which can lead them

to construct their shelters within budget.

1.2 SCOPE AND OBJECTIVES
l1.2.1 Need of the Study

Determinatioh‘of elements are the basic fundamentals
in any type of housing; Housing is:whether'undertaken by
public enterprise or private one, value of these elements
are to be found out, to determine the overall cost. Today.
not only the government but even everylindividual is confu-

sed about its value.

In the govérnment agencies, plans are prepared by
reducing the'sizes of the amenities and using ldw cost
specifications, just to achieve the false cost reduction.
With the result substandard houses are provided to the
péOple at the cost'ofcomfort and functional values._SurVey~
has proved that neither government is satisfied about the
type of houses belng constructed nor the occupants, who
are accepting these houses,:because-of no other alternati-
~ves. Same state of affairs remains with the individuals

and private agencies also.

Survey has indicated that more than 90 % of peovle
are at the mercy of the contractors and the market value

of the materials. ‘It is also pity that only 10 /.peOple
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consult architects for better planning. It is-élsévfact
that practising architects do not pay much attention to the
cost reductlon measures with the 51mple reason that it does

not contrlbute to their earnlng.

Survey has revealed that 100 yearé old methodology
is still adopted by the government agéncies in house cons-
truction, The plans are prepared without analytical study
and estimates are prepared on broad items such as Super—
structure, roof, walls, wooden work,~blastering and so on.
This only gives the estimate irrespective of the plan

quality.

And the result is with us today. Government is not
able to provide the house to a common man within his affor-

1.2.2 Type-of Housing Elements to be Included in the Study
| Though I shall study and bring out the economics of

every element, in‘general yet more detailed study will be -

confined to those elements which need to be considered at

the planning stage only‘before construction.

As is clear from the table 1, 2 for costing given
in the Chapter 4 also that 80 X of the total cost of the

bu11d1ng is consumed by mere four 1tems i e.

l. Brick work

2.  Roofing _
3. Doors and windows
4, Plastering

5. Services
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So my study will include analysis of those elements

which will have direct bearing on items mentioned above..

- 1.2.3 Scope‘of the Study |

| Though,the scope of.study_is too wide yet‘I‘am confi-
ning my study to analysing‘those aspects which will be help-
ful in framing out the guideliﬁés of various types ofAhou— '

sing elements.

1.2.4 Objectives

Study reveals that work carried in this direction is
still at macro level i.e. common man is still engaged in
counting the humber of bricks, éement bags énd steel. Ins-
pite of research carried out by various resea:ch.centres.
on various cost reduction_parameters, people are still con-
fused. There are still no framework on guidelines regarding
the economic parameters which a common man whatsoever cate?
gory he belbngs to, can pick up for his house at planning

stage itself according to his budget.

So the objective of the study is to bring out the -
optimum economical parameters of housing‘elements so that
these may be useful not only to individual or private sector

agencies but also to public sector enferpriseSy

By knowing these economical parameters, it will be
more convenient to know the_cdst_of housing elements in

advance and‘thus adjust the budget accordingly. This study
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will also be very useful to practicing architects and
enginéers‘in convincing the house builders/owﬁers morev

scientifically,



CHAPTER=2

REVIEW OF LITERATURE

2.1 ROLE COF VARIOUS_NATIONAL AND INTERNATIONAL
CONFERENCES CN LOW COST HOUSING

Various conferences at national and international
level are held at different avenues time to time and duely
attended by experts from different fields. P;pers on various
‘aspects on housing are presented. Minutes on all eepecfs |
are made and recommendations sUggested bdt unfertunately

these recommendations never take the concrete shape and real

users remain blank about its use.

The very purpose of these seminars and conferences
are to invite the intellectuals and have thelr views on

“various aSpects of hou31ng.

In a single conference held in the C.B.R.I., Roorkee
in 1984, about more than two thodsands papefs were presented
by various experts. Likewise_papers in thousands might'have
been pfesented in various other seminers and confefénces,
but the sorry state of affeir still remains the same, i.e.
we are still ﬁot in a position to provide a houee to any

category according to his affordable limit.

2.2 ROLu OF PUBLIC SECTOR HOUSING AGENCIES

Development Authorities and Housmng Boards

Development authorltles and housing boards were
established to promote the housing activities in the states

" and their role was defined. Main objectives of these
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development authorities and housing boards are
1. To acquire the land at the cheaper rates, develop
| it and sell it in the form of plots.

2.  To develop the economical plans for different
.categories, construct and sell.

3. To raise their own financlal resources tn expe-

diate the hous1ng activities.

So a lot of money was spent on the;establishment'emp—‘
loying afchitects, planners and engineers. Architects desig-
ned the.houses,‘planners provided the layputs and engineers |
constructed the buildings. But again the real aspects i.e.
cost reduction paraméters were forgotten, These authbrities
and housing boards more or leés adOpted‘the same norms and
standards which were sugéested by their financial agencies
like HUDCO i.e. adoption of low specifications. So the
result was not encouraginga - Though number Qf houses were
constructed, but again the real people for whom the honses
were constructed, came forward in less number due to incr-
eased cost in construction. With the result the houses
were occupied by the people lying in one step higher cate-'
gory, thus again upsettlng the entire plannlng of the agen-'

cies.

N.B,O.

Nétional Building Organization has been estabiished
with the main idea of extending the lbw cost technology and
measures>on various aépects on housing to its real users.

- N.B.O. gath~rs the information from Various resources and
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present it in the form booklets. But again this organisa-
'tioh is dependent upon the research organisétions like
C.B.R.I. and the reports based upon seminars/conferences.
‘1t does not have its own research centre which can work on
- various cost reduction‘aSpects. 'Recently this organisation
has developed scme type plans for L. I.G. and M. 1 G. catego~

ries which have not become SO popular due to many reasons.

Central Bullding Research Institute at Rooikée is
engaged in the research on various parametefs of'buildings
‘for the last 38 years. Itsomain aim is also to evolve the
low cost techhology.in buildings and it has succeeded in
some of:fieids such as foundation, building material and
structural components which can glve the economy upto 25 X

1f used properly.

Some of'the building componénts,-in which C.B.R.I.
claims to achieve economy are under reamed plles in founda~-
tion preCaaf_units such as channel unlts,‘R.C c. planks,
brick»panels, R.C.C, ribbed slab in rooflng,-clay tiles in
flooring, stone blocks Pfor‘walling,_'thin lintels and
- chhajjas over doors and windows. Inépite of this a lot of

work has been done in the 1nstitute on economlcal SpElel-

‘cations, llght and ventillation aspects.

~De5piteAthis, a number of'Seminars and cOnferenoes
are organised by the institute to make the people familiar

with the scientific work being done in the institute.
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It is'the.only research laboratory in which‘every
effortnof the scientist'is towards the.économy of buildings
~and 1 will not,hésitate‘in saying thai it is a place where
6ommbn man can have a ray of hope because any'fype of infof-v

mation related to building aspect can be attained from here.

HUDCO |

Housing Urban Developmént Corporation is government
financial égency whicﬁ provides the loan to weaker Sections
for'the construction of houseé and purchase_of land. Quite
a meager amount 15 % is provided to M.I.G. claés. That is
élso if some low cost technology is adoptéd by them, Hous-
ing loans are not provided to individual builders. Practi-
' célly it is more or less E.W.S; and L.I.G.:éategories which
| are'beﬁefitfedrby the HUDCO loans. |

Sole aim of this organisation is to provide maximum
financial assiétahcé so as to encourage the housing'p:ogfa~
mmes in the country. HUDCO has its own norms and étandards
for low cost houses based upon économical specificétions.
So while providing the loans construction agencies ére advi—
sed to stick to low cost housing norms as far as pbssible. |
The main éonstructibn agencies which are getting benefit
from this organisation are housing boards, development o

authority ahd some other public sectors.

2.2.1 }Observations

,Follbwing‘are the observationé‘on the role béing
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l.

2.
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the above agencies :

~ System of working of most of the agencies is

traditional.

A lot of amount is_being'speht by these agencies
on develOpment part, rather than'analysis aspect.

These agencies adopt the norms andrStandards on
low cost housing belng suggested by the govt.

Private sectors hardly get any assistance from
the financial agencies like HUDCO.

Neither the E.W.S. nor M.I.G. people'aré satisfied
with the houses provided by these agencies due to
substandard work.

Main aim of these agencies are to provide the
land at the cheaper rates to the house builders
but unfortunately, plots sold by these agencies
proVe to be very expensive in comparison to pvt.
land.

Financial agencies like HUDCO should'not'only pro-
vide the loans, but should also have a check on
the proper use of funds based upon their own norms
and standards.

National building organization éhould give more
publicity to the work done by various researchjr
organisation towards various economic factors of
housing. It should also give the demonstration
to the common man regardlng the use of technology
1n cost reduction. '

There is a lot of useful work done in the C.B.R.I.

Roorkee which can be used for analysis of different
building elements for cost reduction. So there is
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a need to compile them and present them in such
a way that even a common man should be able to
pick up the required information without much
dif ficulty. |

2.3 ROLE OF PRIVATE SECTOR IN HOUSING

Private sector agencies can play a great role in
promoting the housing_activities'becavse of more faith of
‘the people in them. But unfortunately it is not so because
of vested interest of the‘practicing architects and engin-

eers. Cost of a building is a major tool for any private

| architect as his fee is governed by it. ‘The more is the
cost of hbuse or building; more will be theif fee, ~The 
cost of a building is also a important tool for a common
man thinking to construct his house as his entire budget

largly depends upon it.

The most unfortunate part of this is that even emi-
nent practicihg architects and engineers wholshould.contri~
' bufé a lot toWards this burning problem; devote very:little
time, or rather show no keeness in this directioh.i It will
_ﬁbt be out of way to say that these undertakings lack in
spirit in participating on low cost housing projects if such

competitive projects are floated.

2.3.1 Types of Private Sector Housing Agencies
There are three main types of privafe sector  housing

agencies :



1. Housing through nvt. bu11ders and promoters've'
g2; Co—operatlve hous1nj ro1et1e° | |

3. Individual hou51ng

ﬂpysing’Through'Private'Builders
Under thls, houqlng is promoted through prlva*e bu11~:'

ders. Some of the plans coJlected from the pr1v=te bu1lder°g

'clearly show that their approdch in houalng 15 tow*rds Ilgh

income group. ‘Even M I.G. class can not afFord them. Th@lr-

sole aim is commerc1al and earn max1mum profmt

Co—Operative'Housing Societies~' | | )

| "Co—Operative housihg SQCietieé aregnotbihg but.diffe~.
rent groups of house owners whe shnre the'tgtal heﬁéing'
activitieé‘colleéfiveiy‘ They purcha,e a plece of 1dnd
together, engage the conimon pri vate arghitects/englneﬂrs/

contractors dnd then ohare the totai cost of the bulldlng.rge

Hou 1ng done through co~operative societios p*ove_‘
cheaper on the whole as many expendltures reluted to deve~-
10pment of land, purchaslna of mater:al 1n bulk and super—

V1sion charges are comnonly sharcd.

It is not necessary that these builderé are thems elVes
uallfled.- But these bu1lders own thelr archltccts ard'
englneers who on thelr behalf de 1gn and construct the

.hquses.
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These builders purchase the land, and'devéldp it
in the form of housing colonies adopting théir,own designs,
techniques and specifications. These houses are then sold

as a free hold property or on 99 years lease basis.

Though a large number of houses are being constructed
by these»agenciés‘but still these are.directed towards very
‘high income groups using very rich_specifiCations. But due
to lack of khowledge and facilities, housing through co=-

operative societies is only popular in metropolitan cities.

Some plans have been collected from housing co-

operative societies for observations.

Individual Hbusing

More than.&p‘% of the housing is being promoted through
individual.houéing in the places where housing boards and
development authorities do not exist; Under this housing,
~work is undertaken by the individual house owners.'Entire.
housing activity from the purchase of land to thé_conétru-f'
ction of building is shared by the indiVidual»dnly. For"
preparing the désign of the house, the owners engage archi-
tects, eﬁgiﬁeers on individual basis and get the approved

pléns from them,

In construction, they may or may not engage architects/
engineers depending upon their paying capacity.
Survey indicates that if in metropolitan cities, 50 %

people engage architects as their ‘consultants, the ¥%
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~reduces to lO.% in towns and‘furthér goes'doWn to 2 % in
small placeé. The sole reason for this is_the.la§k~of cons-
Ciousness invpeople about the field of architecture and
their impression about the}capability of architects and

engineers.

2.3.2 Observations on the Work Done by Pvt,Sector Agencies

It will not be wrong to say that if any substantial
‘work in this direction has been done, it is through private

sector agencies only.

Number of multistoreyed housing-activities are‘getting
multiplied in Delhi, only bebause of private sector. This
type of activity is one way good for'increasing the number
of houses but whether it is serving‘the commbn man who has
limited resources, is étill a questioh. So.for'achiefement
sake, it can be said that pvt. builders ére'providing the
houses to more and more people by virtue of speedy design,
conétructién and management. Diécussion_with the private
‘builders and owners.were4held-which indicates that for |
privafe‘buiiders maximum profit is the main aim but at the
same time, they provide the houses in time. It is one of
reasons that people feel happy in getting the accommodation
from pvt. promoters irrespective of the cost and functional
efficiency of the plans. These private buiiders suggest |
the measures, specifications suitable to high incomevpeoplé.
‘They do not want to indulge themselves in analysing the cost

saving factors due to lack of time and vested interest.
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In the coperative héusing, everything dépends upon
the aréhitects/engineers will,'-Coperative housing is
suitable for all the three category pedple i.e. L.I.G.,M.I.G
and H.I.G. At the moment, it is more economical than any
other housing as most of'eXpensés are shared in engaging

architects/engineers, contractor and material procurement.

It is one of the reasorsthat very little'attempt is
made by the architects to provide the efficient and affor=-
déble accommodation to the people and that is'why one finds

M.I.G. people in such type of housing societies.

Private individual builders depend upon their own
resources for house construction. Eﬁery‘individual engages
theirown architect and contractor. It has been observed
that most of builderé in this cétegory give labour contract.
Other efforts regaidihg the‘material procurementlis done by.
_tﬁeméelves. -TheSe are the most affected people. Due té
1éck of knowledge and resources, they multiply the cost of

their building and are the ultimate sufferers. It has been
" seen that-theyvdepehd upon the knowledge of the péOplé who
had already constructed the houses and thus are misguided
on many aspects. With the fesult cost of their buildings

generally exceeds the budget limit.



CHAPTER=~3

METHOD AND PROCEDURE

Review of the literature and survey report clearly
“shows that there is a dire need for a simple method and

procedure to arrive at the bud of the problem.

The whole method and procedure has been put under

three broad columns :

3.1 Evaluation of the literature study.

3.2 Field survey and evaluation of observations and
- findings (under construction buildings).

3.3° Data collection and its evaluation with respect
- to cost reduction measures.
3.1 EVALUATION OF THE LITERATURE STUDY
Literature study is the basic media for any scientist
or reseérch scholar to know about the subject{énd work done
on that. Thisrwill convey to any researcher about the existing
position and, what and where are the gaps which need-td'be

covered up to make the study more useful.

‘So keeping this very principle into mind, I have tried
to evaluate the study related to the subject and make some

positive suggestions,

3.1.1 International Conferences and Seminars on Low Cost
’ Housing | '
After studying the various papers on differént'aSpects

" on low cost housing, one finds many aspects which can be of

great ihportance and can help in reducing the cost of
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building. But the very fact is.that_aspecfs.remain in the
paper only and hardly reach to the users. The main reason
which I could find is that most of the seminars/conferenoes
are attended by the intellectuals/ekperts only, not by the
real users. So they remain in the dark about the outcome. So
instead of speaking on papere, something concrete7shou1d‘
come out., There should be an attempt to compile all the
.usefui information regarding the_cOsivreduction'measures

now and formulate a sort of guidelines'for the builder's/

owner's use.

There is a need to analyse the economical parémeters
suggested during conferences and arrive'at'the'optimu& eolu-
tions which may be useful not only to scientists and profe-

ssionals but also to a common man.

_Otherwise there islno ose of such big ehows costing
1acs;of Iupees every year, if these do not conVey'anything
useful to actual users. Effort should be made to present
these guldellnes on cost reduction in a very 31mple form

to enable a common man to understand.

3.1.2 éost Reduction Measures Being Adopted by Different
Research Institutions, Especially CBRI, Roorkee

Central Building Research Institute is considered
to be pioneering research laboratory in India worklng on
various cost reduction parameters in buildings‘ It has
developed alternate roof ing schemes to repiace insitu ohe;

economical clay units to replace cement concrete flooring,
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economical pile foundations for areas of back cotton soils,
thin lintels and chhajjas. A lot of study has been done on -
space standards, ventilation and lighting aspebts. If one -
visits the institute like C.B.R.I., gathers a plenty of

information in the form of literature, publication etc.

If this is so, where are the loop holes ? I have tried

to throw some light on it.

Foundation

In foundations some useful work has been done with
the development of under reamed piles but its use is limited

- to the areé where black cotton soil is there.

Walling _
Stone'blocks have been developed as a replacement of

bricks in areas where stones are available and cheaper than
bricks. So its use is again limited to those areas where
stones are available in abudant and where soil is not suita-

ble for_making'of bricks.

Roofing/Flooring

Prefabricated :odfing componenfs su;h as channel units,
R.C.C. planks, brick panel ' unifs, cored units cellular
units ribbed slab etc., have been developed by the C.B.R.I.
to replace the traditional.R.C.C. slab in mass construction:

of houses, but its real use is yet to be seen in large scale.

The public sector agencies are still afraid of using

this technology for so many reasons. Amongst them notable
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are :
l. They consider these units still under‘eXperié

mental stage.

2. These techniques do not save to that extent as
claimed by the C.B.R.I, in actual practices.

3. It is very difficult to get trained masons for
this work. So very few contractors come forward
to accept this. o

Doors and Wlndows

15/ to 204 of total cost of building is consumed by
the doors and windows. But very little work has been done
ih this direction in the institute. Econdmical thin lintel
cum chhajjas have been developed but 1ts appllcatlon is
almost negllgible. Very useful method known as LUX GRID
Method for determining the 1ighting aspect in relation to
window'siies has been developed in the institute but the
thorough invesfigation 6f plans showslfhat very little use

has been taken from this.

‘Plastering/Finishing

One does not find any major break through in‘plaste-
ring work of walls; People still use sand mortar for this.
Due to non availability of good lime and trained labour; :
the application of lime, for plastering work has reduced

‘to a greater extent.

Flooring

Nothing concrete has been suggested by.this institute
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.as a replacement of traditional floor'finiéh. Clay tiles
have been developed in the institute but its use on large

scale isvyet to be seen.

3.1.3 Achievements Mace by NBO and HUDCO

N.B.O. and HUDCO are two such organisatibns whiéh
should contribute a lot in this direction. The main obje-
ctive of the N.B.O., is to extend the research in various
fields to the users through various means such as advertise-.
ment, distribution of publications, and demonétration where
as the foremost aim of HUDCO is to provide housing loan to
various public sector ageﬁcies. It prefers to give loan.to_‘
those agencies first which give more weightage of hodsing to
economicélly weaker‘sections. It is one of the reasons

that 75 of the loan distributed by the HUDCO is for E.W.S.

HUDCO also provides loans to those agencies who show
their readiness to work under their norms and specifications.
That is why, only public sector enterprise comes forwsrd to

use scientific technology on experimental basis.

It has been observed that priVate sector agencies
 hesitate in adopting these techniques on eXperimehtal basis.

Same case is with the individual owner or builder,

N.B.O. on the other hand is doing all type of extens-
iom work related to buildings. It organises seminars and
demonstrations on various economic aspects of buildings.

Discussion with various groups of builders and users reveal
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that unless every aspect of cost reduction is demonstrated
in the same building,'it is not going to be of much use.
Some of the builders are also of fhe Opinion that théré
-should be availability of ready made stock of buiiding
components with'full guarantee to the users or builders

in the market.

| - There were few more_suggestions from the users. They
want ~ HUDCC to start giving building components in the form
encouragement to those agencies-only for loan who opt for usir
the low cost technology, thus serving more usefully than

simply providing the loan to weaker sections.

_ - Thus obviously one finds clear gap between the low
cdst technology beihg developed and users and there is no
‘doubt that HUDCO, N.B.D. can play vital role to f£ill up
this gap. There is a need to develop confidence amongst
the peOplé abbut the use of economical aSpecfs and it§

significance.
3.2 ~ FIELD SURVEY, DATA COLLECTION AND OBSERVATIONS

- 3.2.1  Survey of the Houses Under Construction at
Different Stages

A survey of houses under construction at various

stages was conducted and following observations and fin-

dings were made :

1. 754 to 80% of the people are always in favour of
strong foundation and prefer bigger and deeper
foundation than required.
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More than 80X people prefer higher pllnth level
due to the problem of water logging.

More than 8CxX to 904 of the people prefer 23 ¢cm
thick walling on external side.

Almost all people expressed their lack of know-
ledge about the thickness of the internal wall.

More than 954X people prefer to put more steel and
cement in the roof slab for more safety and sta-
bility.

904 to 954 of the people who do not engage archi-
tects and engineers as their consultants, depend
upcon the knowledge of the contractors.

It hes’been observed that in private seCtors,
almost 954X people spend on the finishing items
such as rough east, design in_cement_plaster and
so on. |

It is seen that sufficient amount is absorbed
on the component like front compound wall, gate

‘de31gn etc.

liore than 90/ of the house owners depend upon
carpenter's knowledge for the wooden work which
constitute more than 16/ of the total cost of

- building.

Most of the people are not in a favour of less
height of the habitable rooms. They prefer 3m
to 3.3 m as room height.

For all type of sanitary work, the owners depend
upon the knowledge of the sanitary contractors

Or masons.
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3.2,2 Discussion with Individuals House Builders/Owners

houses

| '50-

Some discussion were held with the owners of the

and following observations were made :

1.

a,

T

More than 80/ house owners were of the opinion
that plans do not give them actual idea of space
unless building reaches plinth level. o

The drawing of the house plan which is supplied
by the architects or engineers, is insufficient
to give the complete picture of the house.

More than 70y people can not afford architects/
engineers as their consultant for better planning
due to their higher charges.

Almost all people were of the view that if proper
guidelines available to them, then only these can
be helpful to adjust the budget at the planning
stage itself. o

More than 80/ people know little about the work
done by the research organisation on cost redu-
ction measures, 10X people know but are afraid

- of using it due to new one.

Almost all were of the oplnlon that a better
economy can be achieved due to better management
at the site which does not succeed due to cont-
ractor. ' |

Some house owners were very critical about archi-
tects and enginee:s'who do not give them proper
guidance during planning stage. | ‘
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3.2.3 Discussion with Practising Architects, Engineers

" and Private Duilders in This Context

. Private architects and engineers were approéched for

their comments on cost reduction measures. Comments of some

of them are :

l.

2.

4.

No doubt cost reduction measures are most needed

today but for that, there should be proper guide-
lines. | |

Practice can not be run through low cost house
design.

No time to do the research on cost,:eductidn.
measures.

Cost reduction affects their profit, so they do
not suggest cost reduction measures intentionly.

Some of them were of the opinion that latest know-
ledge should be made available to them by the
research organisation.

There is a need to combine research and practice
for better output,

3.2.,4 Survey of the Completed Houses and Discussion with
the Owners |

A survey of some of the‘completed buildings were made

and following observations were made :

1.

'Owﬁers were more surcastic about architects and
engineers as they are of the opinion that the
plan which they get from the architect is not
at all enough for actual estimate.
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According to them cost difference in proposed

estimate and actual estimate comes out to be
304 more, which is quite a substantial amount.

Some of the owners were of the opinion that there
is a need for the economical solutions for doors
and windows design which according to them con-
sumes more than 204 of the total cost. |

They, want some definite guidelines about sanitary
and water supply work which also consumes a lot of -
amount according to them.

According to them, there is a need for proper

management during the planning as well as cons-
truction stage to avoid wastage which is quite
enough. One is required to know in advance raw
wastage occurs and what are its remedies.

They are of the opinion that there should be some
standard economical sizes for the rooms.



CHAPTER=-4

DATA COLLECTION, SURVEY REPORT, CASE STUDIES
AND THEIR ANALYSIS

Survey réports.and case studies provide any scientist
or research scholar a solid ground to arrive at the footing
of the problem., For that thofough analysis is desirable.

In this chapter an attempt has beenvmade to analyse the data
collected from various resources which will provide the .basis
for justifying the optimization ways of cost reduction para-

meters.

4,1 .ANALYSIS OF DATA COLLECTED FROM THE HOUSING AGENCIES
AND MARKET

Actual data was collected from the markét‘rélated_to
the material available in the offices; markets and was znaly-
~sed to study the various ASpeﬁts. The places which wete |
surveyed in this context are Delhi, Roorkee, Dehradun.as per

table attached.

4,1,1 Data Coilected From U, P.vHouSing Board

U.P. Housing Board which is one of the leading publlc
sector agency at the moment in U.P. was approached for dlffe-
rent building aspects, to know about .their system of worklng

‘and app:oach. Following information was gathered from then,

Building cost Break up

An information régarding_the building cost break up

was gathered from the office of the U.P.Housing Board office



44

at Roorkee and Dehradun on the basis of which this organi-

sation is working at the moment.

The table ciearly shows that 80 % of the cost of buil-
ding is consumed in supersfructure, roofing, doors and windows
and plastering.  'Except roofing'where enough study has been
made for different parameters; proper analysis of other ele-
ments like superstructure, door/window and plastering is still
needed to be done as these three items alone consumes 60 x% 6f

the total cost of the building.

Labour/Material cost break up

The table shows that 40 % of the cost is absorbed by
two items such brick, timber and 10 X each by cement_and’sieel.

So this aSpect:of the building requires to be checked at the

planning stage only.

Development cost break UQ

. For the overall cost, other eléments related to deve-
lopment of sur:ounding are also required to be analysed. The
table enclosed suggests the cost break up of different ele-
ments for development. It is clear from the téble that reéd,
water supply and electrification alone has consumed about 56:
~of the total developmeht'cost. So this factor must be keptv

into mind at thé planning stage.

4.1.,2 Timber Data‘

Timber data for the study . of differeht eiements was

collected from Delhi, Dehradun and Roorkee markets for factual
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. ROUGH ESTIMATION FOR COSTING

Table-1

ITEM COST #
LABOUR 30 to 35 %
FOUNDATION UPTO PLINTH LEV. 15 to 20 %
SUPER STRUCTURE 80 to 85 %

SECOND STOREY

DIRECT COST

OVERHEADS DUE TC SUPERVISION
ESTABLISHMENI , INCIDENTAL

SANITARY AND WATER SUPPLY

ELECTRIC INSTALLATION WITHOUT
FANS

ELECTRIC FANS

75 to 85 % of Ist Storey

85 %

15 %

7 to 9 X%

7%

5 %

Source ¢ U.P.Housing Board.



COST_BREAK UP (MAIN BUILDING COMPONENTS)

Table=2

Earthwork in Excavation , 1/2 # to 1 %
and Filling '
Foundation Concrete : 44 to 6 %
Damp Proof Course ‘ N 1

Brick Work o 34 %

Roofing | | . 20 %

Doors and Windows 16 %
Plastering : | _ ) 10 %
White/Colour washing/Painting 2 %
Miscellaneous | 4 %

COST BREAK UP (LABOUR AND MATERIAL)

ITEM | RATE %
BRICK - | | 25 %
CEMENT 10 %
STEEL | - - 10 %
TIMBER | 15 %
LIME N 5 x
L ABOUR 30 %

MISCELLANEQUS - 5 %

Source : U.P.Housing Board.



DEVELOPMENT COST BREAK UP

]

ADOPTED BY U.P. HOUSING BOARDS AT

ROORKEE
Table-3
ITEM |  COST/ACRE
EARTH WORK - Rs.  1000/-
ROAD 25000/~
WATER WORK  EXTERNAL 10000/~
| INTERNAL 20000/~
WATER SUPPLY  EXTERNAL 11000/~
INTERNAL | 9000/~
DRAIN AND CULVERT 15000/~
PARK AND LANDSCAPE | 10000/~
ELECTRIFICATION  EXTERNAL 6000/~
INTERNAL  13000/-
COM:UNITY FACILITIES 5000/~
TOILET _ . 34000/ -
12/ CONTINGENCY CHARGES - 16000/~
| Total 190000/~

1.5 Lac/Acre or
3.7 lac/Hect.

Source : U,P,Housing Board.



" PLINTH AREA RATES ADOPTED
BY U.P. HOUSING BOARDS
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Table~4

Type of House ~ Cost/Sq.M. Cost/Sq.M.
- from 1.4.84 = from 1,4,85
E.W.S, o 870 950
LoI.Ge - 1060 | 1160
MeIeGe/HoIG | 1100 - 1210
SELF FINANCING 1160 1275
SCHEME | |

BOUNDARY WALLS ARE NOT INCLUDED IN THE ABOVE RATES

Source : U.P.Housing Board.
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analysi#.

Wooden Sleepers . o A

Data related to tﬁe sizes, shape and quality for the
variety of wood such as sal, deodar, seesham and teak was
obtained from the markets as pér table enclosed, .This'data
shows that there is 35 % waétége in seesham wood 1ogs'when
these are cut into sizes. These tables also illustrates'the:

qualitative difference between the different'types of woods.

These tables also give us the sizes which should be

kept into mind at the time of designing of door and windows.

Timber size

Various sizes of timber available in the market and
forest research institute, Dehradun were obtained as per

table attached.

The table shows that as there are a lot of sizes
available, so full advantage of this should be taken while
deciding the wooden section for the doors and windows as it
“can help in reducing the cost of the building to a great

extent,

Commercial Board

- Data related to commercial ply boards was obtained
from Delhi and Dehradun markets. There are various sizes of
the pjy boards as is clear from the table enclosed bdt the
 table also indicates that all ply boards are available in
two wicth sizes i,e. 3'-0'' and 4'=0"" though the variation

in length have been found.



DATA FOR TIMBZR

Table~5
Type. - Availability ] Size Cost (Rs.)
DEODAR  Sleepers commonly 10'x10! 'x5¢! ! 750/~ - 850/~
available |
| 10'x8' 'x5'*t
Not cormonly © 8'x10''x5'' Rs.550/- 65C/-
available ,
6'x10' 'x5t! Rs.450/~ B50C/- -
SAL Avail:ble in 51 1x25 " 1XT" Rs.200/~ per Cu.ft
cut s . s 1 .
y 4"x25"x3 to
- 7'0"
Available in logs 31-0-18'-0 |
But prove In length Rs .200/-per Cut.Ft
Cost. s ' Diameter Cut. Ft.
L e ‘t' . 210t 1610
zocl from . ide _
'SEESHAM Available in logs. 2'-3',0 Dia Rs.130/~. 170/~
' ) _ per Cu.Ft, LUtLlng
5'=7' in length charges eytra
’ ' PS 3/“ p 'v.Fbo'
TEAK Uogs cormon 1C'=0'* long Rs. 280/4Vper
| dia 3'~4' - Cu.Ft.
10' .0 long Rs. 351/~ pér
49-51 dia ~ Cu.FT.

Source : Main Timber Market, Pahafgénj, Delhi.

(548
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Table=6

WOODEN DATA ON CUT SIZES
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. 3'X5"X2§"

sAL

SIZE RATE(Rs. ) SIZE RATE(Rs.)
}9'x5"x2%" 150,10 _-8'#4"x2%" 112,25
81 x5! 'x 25! ! 125,50 | 8'k4r'x2%" 93,00
7'x5! 1x2%1 ! 110,75 7'x4" 'x2g ! 81,90
6'x5! 'x2g" ! 80.00 6'xat 1 x25"" 60,00
5‘x5"x2%" 59,40 5'x4"k§%" © 43.80
4!25"x2%"‘ 48.30 4rx4t 1x23"" 35.15
L 23.30 3%t x23" ! 16.50

Source : U.P.Forest Corporation, Déhradun. :



WOCDEN DATA CUT SIZES
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vTable-7
DEOD/R )
SIZE RATE(Rs.) SIZE RATE(Rs.)
91x5! X3! 191.20  9'x4!'x3t! 137;85
815" 1x3"" 1155.10 - 8'x4' 'x3'" 114,05
‘7'x5"g3" 136,20 7tx4! 'x3' 100.60
6'x5' 1x3'" 100.00 6t x4 1x3" ! | 72}25
5?x5'rx3'? 73.00 | 5'x4'?x3"- 53.75
4'35'jx3" 59,00 4xarrxatt 43.35
.3'x5;'x3" gs;oo 3'x41 1x31 20.20

~ Source : U,P.Forest Corporation, Dehradun.



COMPERATIVE STUDY OF TIMBER

'Tabie—g

DEODAR - - Available in Sleepers,
Soft wood, Labour charges
are less, contains a lot of o0il
and a lot of knots.
SAL - | Available in cut sizes commonly
Logs prove costly as sometimes
~ these are not good from inside
hard wood, tendency of warping.
SHEESHAM Available in logs only, logs
“are not uniform in size
there is average 30 % wastage
due to cntting.
TEAK I Generally available in logs,

“logs are straight. There is
only 2 % wastage.‘Even wastage
can‘be used for beading purpose

considered to be best wood

Source : Forest Research Insfitute, Dehradun.



Table-9

ORDINARY PLY WOOD (COMMERCIAL)

o4

Thickness ~ Size Rate Rate
: Commercial Water Proof
3 mn 8! x4! 2/90 per S.FT  4/42 per S.FT
8'x3! o | |
7' X3!
7‘x4'
6'x3!
6'x4!
5t'x3!
5'x4! }
4 mm 5tx4! ‘3/45' te 5/50 0y
6 mm ' 4/80 ' 7/30 '
8 mm v 5/60 " 8/90 !
12 mm ;' 7/75 ! 11/26 !
19 mn ' 12/ 14/00 *°
Sourcev: 

Timber market, Delhi.
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SUNMICA SHEETS/LAMINATED BOARDS

Table~10
Thickness Size . RATE -
Glazed Plain ‘Mat.Finish .
- Finish |
5 1 mm 8! x4! Rs. 255/-  Rs. 275/-
Q
o
£ 1.,5mm  8'x4' . Rs, 455/- Rs. 475/~
A - |
o |
© 12mm  9'x6 Rs. 21.75
©
£T 12'x6! per S.F.T.
E ©
@ O
o
TEAK PLY ONE SIDE/BOTH SIDE
Thickness . Size Rate
4 mm Same as for 7.50 per S.F.T,
6 mm  Commercial ply 10.25 *!
o , |
i 9 mm ' | - -
n , ,
© 12 mm | 13,75 !
= | e
19 mm o : 18,00 '!
%% 12 mm Same | 15,50 per S.f.T. |
oo 19 mm ' 23.35 per S,F,T.

Source : Timber Market, Delhi.
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COMPERATIVE STUDY OF TIMBER'BEADINGS

Table=-11

Type : Size | Rate/Cost

kDEODAR Window shutter 1/2"33/4". § 30'éaisa/R.FT
Jali shutter | 2"x1/2"l Rs. 1/- per R.FT
Door Frame l%" Taper RS.A1.5O per R.FT

. Pannel Door 3/4"x3/4" Rs. 1.50 per R.FT

TEAK Window shutter 1/2''x3/4'" in }‘75 paisa/R.FT
' : , Taper
Jali shutter 21 1x1/2' Rs. 2.00 per R.PT
Door Frame : l%" Taper" , Rs; 3.0Q per R.FT
Pannelled 3/4*'x3/4'" Rs..3/- per R.ET

Door

If all Beadings are cut from the sleepers directly
then cost/rate becomes double

Source : Timber Market, Dehradun,



57

' Teak ply boards

.

. available in two widths, O.9m, l.2m
. available in different thickness such as 4,6,9,12,19 mn
. available with one sice or both side teak face.

. cost variation per sq.ft. is upto 58 %

Sunmica sheets/Laminated boards

. available in two widths O.9m, 1.2m
. thickness available are 1,1,5,12 mm
. sizes available are 2.4x1.2, 2.7x1.8 m, 3.6x1.8 m

. cost variation upto 44 «

Beading sizes

Though it is a small but important item as survey
reVeals that providing the‘beadings in the doors and windois
‘has become sort of fashion. For beading, not only material
is consuméd'but also the labour. The.different'sizes avaie
lable in thé markets with rates are enclosed. As the ratecs
of beading material and labour are per R.F.T. So mdre is

the length, more will be the material and lsbour consumed.

4,1.,3 Glass

Glass is a very important item as it is largely used
in window for lighting. It has different:Sizes, thickness
and qualify.' As irs cléar from the table also, that cost of
thé glass debends on the quality and thickness of the glass.
Study also reveals that there is'variatién in rates of glass

upto 25 % from one thickness to other.



DATA FOR VWINDCH

.GLASS SIZES AVAILABLE IN THE MARKET
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107/~ to 115/~

Table=12

Thickness Size Whole sale Rate Rate/Sq.Ft.
122x169/154 63/~ to 59/~ 5/50 to 6/~
107x168/154 " '
92x168x154
214%122/184 86/- to 80/~ 8/- to 8/5C
214x108/184 |
014x92/184

4.8 mm Same 95/~ to 103/~ 9/~ to 10/-
~ Same 12/- to 13/~

Source ¢

Glass liarket at Paharganj, Délhi.
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4,1.4 Flooring :‘aterials

it'is becoming fashion to create the pattern in the
floors by mean;of glass strips and using thicker and thicker
_glass. The study shows that there is a wide range of cost
between the glass strips of pne\thicﬁness and other, As the
peoble are generally not aware about the cost difference,
so they go to market and get the strips as suggested by thé
contractors or architects. As there is variation upto 80 ¥

‘between different thickness, so this factor can also help

to put the restraint at the initial stage.

Same case is with the use of moisic chips in the floo-
‘ring. Theré is a tendency to use the thicker and more mosaicr

" chips in the floors, thus adding more tb cost.

4,1.5 Sanitary and water Supply Fittiqgs

There is a variety of range of fittings available 1“'

 the market as cost; differs from 40 % to 80 4.

As sanitary and water supply is a eXpensiVe element
so it is necessary to know in advance the type of fittings,
range of cost and factor, which affect the cost of this
element. The fitting, which are required in toilet, bath

and W,C. ére enclosed.

4,2  SPECIFICATIONS BEING ADOPTED BY U.P.HOUSING BOARDS3,
DEVELOPMENT AUTHORITIES, N.B.O. AND C.B.R.I.

- It is a very important element. &very body wants good

specifications to be adopted in their houses. Survey reveals
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Table-13

Type | Size/Thickness Rate

DANEDAR 28 x 3mm Rs., 40/- for 100'.0
PLAIN 28 x 3 mm Rs. 44/- '
DANEDAR 33 x 3 mm Rs. 45/~ '

PLAIN 33 x 3 mm Rs. 48/~ "t
PLAIN 33 x 4 mm Rs. 65/~ !

PLAIN 33 x 5 mm Rs. 85/~ "'

Source : Glass Market at Delhi

MOSAIC CHIPS

Table=14

Grade Rate/Bag white

Rate/Bag coloured

0 Rs. 18/~

1 Rs. 22/- to Rs.40/-
,2 | > ,

2B o
3 re

3B | X

Rs., 24/- onwards

t?

Source : Mosaic Chips Market at

Dehradun)



.
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‘Table=15
Item Size Rate.
Seat 18'',20',23"" Rs.100/- to Rs.112/= Rs.132

P.Trap China
P.,Trap C.I.
Foot Rest

Cistern

" Flush pipe (G.I..

Brass Union

Ball Cock

Bracket

Soil pipe
C.I.-
A.C.C.

Horn Dor Bend

S.W.P. pipe

21¢-41¢
length 6'0'!

2'0'' length
10 ¢cn §

Rs.28/- to Rs.36/-

Rs.26/= to Rs.48/-
Rs.13/- to Rs,32/-
Rs.195/~ to Rs.210/-
Rs.30/= to Rs.65/=-

' Rs.10/-

RSQS/—

Rs,60/-,Rs.70/~-,Rs.82/-
Rs.12/-,Rs.14/=,Rs.15/~

Rs.30/- to Rs.60/-

Source :

at Delhi, Dehradun.

Sanitary and %Water supply fittings market
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Table-16
Item ' Size Rafe
Shower Rs. 12/= to Rs.60/-

Shower Arm
G.I. pipe /200 ¢
" 3/4'' b
Elbow Tap

Brass

Cromium

Floor Trap

Gulley Trap
with Shutter

Main hole shutter
Rain water pipe
A.C.Co
C.Il.
Wash Basin

12'x18"!
16" x22!

White
Colour

Traps cbmbined
mixer tap

Yaste pipe
P.V.C, waste

Pipe .

" Rs. 20/~

RSQS/- per R.F.T.
RS.6/"‘ per R.F.T.

Rs. 3/~ per piece

Rs.14/- |
Rs.48/- to Rs;éo/—»
Rs.12/- to Rs,33/~
Rs.52/-

Rs.24/- to Rs.75/-

Rs.13/- to Rs.15/~

Rs.140/= to Rs.190/=
Rs.210/- to Rs.245/-

Rs.7/~ to Rs.25/-
Rs.15/- to Rs.20/-

Source : Sanitary and water supply fittings market at

Delhi, Dehradun.
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, Rt
~that almost 95X people opt for good specifications for those

.

items which have direct bearing on structure and maintenance.

Specifications being adopted by various agencies ére
enclosed. This clearly reveals the lower standard of speci--
fications generally being‘adOpted by the Housing Boards,

, N.B.O.'and'deveIOpment-authorities. Invsome cases; item of
good or Ist class specifications such as brick work, wood;

flooring are being avoided.

PeOpie in general are not clear about the definition
of low lost specificétions proposed by N.B.O; and HUDCO.
They are still not able to decide whether the specifications
suggested by these agencies are low in quality or low in
cost without affectihg the quality of construction work‘as

is clear from the specifications given.

4.3 COLLECTICH COF HOUSE PLANS DEVELOPED BY U.R,HOUSING
| BOARDS, DELHI DEVELOPMENT AUTHORITIES, N.B.O., AND
C.B.R.I. ’

Different house plans were collected from the housing

agencies and analysed keeping the various aspects into mind,

The study of these plans shpWs that different aspectis
related to various parameters such as plan form, space utili-
zation, circulation area, economical services, finishing,
doOr and window details, room size,'cupboard size are least
aftended to fhough very important. Although various anthro-
'pométric studies on space use and human activities are

aVailable but unfortunately these are hardly in practice andg
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SPECIFICATIONS ADOPTED BY DIFFERENT ORGANIZATIONS

QQBQR'QIQ" E;VV'Q

Foundation

Superstructure

" Roof

Flooring
Joinery

Finishing

D.D.A = E.V.S.
' Poundatioh
‘Superétrgcture
Roof |
Joinery
Flooring

Finishing

e

(X )

(2]

.0

(X

N.B.C.C. , E.W.S.

Foundation

Superstructure

Roof
Fiooring.

Finishing

Joinery

c.conc. 1:8:16 with stone block
masonry in cm 1:7

Stone block masonry in c.m. 1:7

R.C. solid planks resting on
partially precost R.C., beams

25 mm thick c.conc., 1:2:4

Secondary Species of timber

‘Inside plastering outside pointing

Lime concrete

Brick work in lime mortar

Precast R.C.C. channel units

Kail wood
25 mm c.c. conc. 1l:2:4

No plastering outside lime
mortar plaster inside

Lime concrete

Second class brick work in
lime surkhi sand mortar 1:1:6

Precast‘R,C.C. fpnicular shells

25 mm thick c.c.

‘Insice walls plastered and
~outside walls pointed

Kail wood |
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D.D.A. - E.W.S. | .

Foundétion : Lime concrete

‘Superstructure Brick work in lime mortar

Roof : R.B. slab

Finishing :  No plaster outside lime plaster inside
Flooring S 25 mm c.éohc. 1:2:4

Joinery B Kail wood |

Rajasthan Housino Board - E.W.S.

Foundation : Lime concrete
Superstructure : APrecast stone block
masonry in lime mortar
Roof o : 75 mm thick stone slab
 Flooring o 25 mm thick c.c.
Jbiﬁery’ ¢ Second grade wood

Finishing Pointing with cement sand mortar

"DOD.AQ L.I.G'

*e

Foundation Lime concrete
Superstructure : Brick work in lime mortar
Roof : Precast RCC channel units and RCC slab
‘Flooring : 25 mm thick C.C. 1:2:4 |
Joinery'v' : Kail wood
' Finishing :  Plastering inside in cement lime

mortar no outside plastering

U.P.Housinq’Board - EJW,S.

Fopndation : Lime cinder concrete
Superstructure :  First class brick work in cem.mortar 1:8
Roof : Reinforced brick



L X

Flooring

Finishing Cs
doors :

Windows

»N.B.C..CO - L.I.G..

LY )

Foundetion

e

Superstructure

Roof

Flooring

Joinery

Finishing

DOD.AQ = LoIoG _

Foundation

Superstructure :

Roof E
Flooring :
Joinery ; 'f
- Finishing :

COBOROIO - LoIvGo-

Foundation :
Superstructure :

Roof

Flooring

Joinery

Finishing

*
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25 mm thick c.c. in both V.C,

and mud flooring at other places

Inside and outside plaster in c.m.l:6
cheer wood .

R.C.C, jali

Lime concrete
Second class brick work

40 mm precast RCC funicular shells

25 mm c.conc.

Kail wood

Inside plaster outside pointing

" Lime concrete

Briok work in lime flyash'mortar
R.B. slab

25 mm c.conc, 1:2:4

Kail wood

No plaster outside lime mortar
plaster inside :

C.Conc. 1:8:16
Second class brick work in mortar 1:7

Precast RCC channel units, solid
planks, brick arch job.

25 mm c.conc. 1:2:4

Secondary species timber |

Plastering and poihting
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BUILDING SPECIFICATION CCMMONLY ADOPTED BY

'CENTRAL PUBLIC WORKS DEPARTIENT

Sl.No.

Element

Specifications

l.

2.

" Foundation and Plinth

- Walling

Roof -

Floors :

a) Ground Floor

b) First Floor

Joinery

Finishes

Stairs

Fittings and Fixtures

Excavation in Ordinary soilsj cement
concrete (150mm thick) 1:5:10 in beds
Brick work in cement mortar 1:6:40mm
thick D.P.C. consisting of cement
concrete 1:2:4 with bitumen coatin

on top, sand filling (100 mm thlck?
in plinth.

Brick work in cement mortar 1:6,
RCC work in lintels

RCC roof slab with lime concrete
terrace (average 115 mm thick)
having bitumen coating underneath.

40mm thick cement concrete 1:2:4 laia
over cement concrete (75mm thlck)
1:5:10. Cement concrete (75mm thick)
1:5:10

RCC slab w1th 40 mm thick concrete
floor finish

Timber Frames, 40mm thick timber
panelled shutters for doors and
fully glazed shutters for windows

Levelling top of wall surfaces with
cement mortar 1:3:12 mm thick cement
plaster 1:6 on smooth sides of walls
and 27mm thick cement plaster 1:6 on
rough sides of walls, 20mm thick
cement plaster (1:3) skirting and dado
internally white-washed and exter-

nally colour wsshed, painting wood

work with an o0il paint.

.ROC walste and steps

Precast RCC shelves, M.S.round bars

in windows, chullah in kitchen
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remain on the paper only., So there is a need for comprehen-
sive analysis of those elements which actually affects the |
cost of the bdilding right from the planning to completioh

of the,conétruction-work.

4.4  REVIEW AND RESEARCH OF CASE STUDIES

Some building plans with specifications have been
collected from D.D.A., U.P.Housing Board, N.B.O. and C.B.R.I.
for réviewing the various economical aspects. Some obser—

- vations have been ‘made plans and specifications with obser-

~vations are enclosed.

OBSERVATIONS

1.  Due to two outside doors, a lot of space goes in
internal circulation. '

2.  Elimination of one out side entry will not only increase
the internal efficiency of plan but also reduce the
cost by one door.

3. It has been observed in almost all plans that there
is door in the kitchen which is not desirable,

4, There is no standardised width of room in all plans.
Even the overall sizes of room vary.

S No. of side ends in the layout plan can further be
reduced by replanning the layout.

6. Houses have been designed widthwise as is cleér from
the plans. This will increase the road width,

7 From the plansjit appears that building blocks have
not been grouped together considering the parameters
like use of :common wall.

8. Specifications adopted clearly show that there: is
no standardisation in specifid¢ations.
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OBSERVATIONS

l.

4.5

as per study enclosed.

Two doors from the front verandah have been prov1ded
One of the doors can be eliminated.

There are seven doors in the house which can be reduced

~to four without affecting'the privacy and security.

No uniform dimensions have been followed in the rooms,
kitchen etc.

Kitchen, bath, W.C. have been located at the back. More
economy can be achieved by proper location.

By providing internal courtyard instezd of full
back yard. substantial economy by virtue of common
walls can be aqhieved.

 Study of specifications reveal that reduction in cost

of buildinés have been suggested by lowering the
quality of specifications such as adopting second
class bricks, second class wood, avoiding the floors,
outside plaster complotely and so on.

In the layout, no standard planning has been adopted.
In some of the plans, there is provision of back lane
where as in many cases it has totally been avoided.

ANALYSIS‘OF CLIMATE REQUIREMENTS, THERMAL PERFORMANCE
OF BUILDING MATERIAL, LIGHT AND VENTILLATION ASPi:CTS,
ANTHROPOMETRIE STUDY AND FOUNDHTION ASPZCTS IN

BUILDINGS

Data on above said parameters was collected and analysed.

The study clearly shows that conside-

rable quality an. economy can be achieved by considering

these elements.

ontral Librere T gt Reorka
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Requirements for Building form in relation to climate

Climate

Element of
Requirement

Purpose

Warm humid

Composite

Hot dry

Mediterrean

Minimum bu1ld1ng

depth

Mibimise

we S"t

facing wall

"Maximise

south and

north walls north wall

Maximise

Maxinmise

surface area

window wall

Controlled bu1ld1ng

depth

Minimise west wall
Limited south wall

hedlum area - of w1ndow

wall

Minimise

south and

west walls

Minimise
faximise
Minimise

Minimise

Moderate
wall

Moderate

Small to
window

surface area
building depth
window wall

For ventilation

to

to

reduce heat gain

reduce heat gain

for night cooling

for ventilation

for thermal capacity |

~to

reduce heat gain

for ventilation and some
winter heatings

for controlled ventilation

to

to
to
to

reduce heat gain

reduce heat gain and loss
increase thermal capacity
control ventilation

~heat gain and light

west wall

area of south

surface area

moderate

to
to

reduce heat gain(summer)

allow (winter)

heat gain

to
to

control heat gain

reduce heat gain but

allow winter light
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Norms for Window Openings

.

1, 1/10 th of floor area for dry hot climate.
2. 1/6th of the floor area for wet hot climate.' -
3. 1/8th of the floor - area of the floor area for inter-

mediate climate.
4, 1/12th of the floor area for cold climate.

(Note 1) 1If a window is partly fixed, the openable area

shall be counted. |
(2) The area of the opening as+ given in (1) to (4)

shall be increased by 25 % in the case of kitchen.

. Source : National Building Code of India, 1983,
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FOUNDAT IONS | S o .

| Depth of Foundation‘

The depth to which foundation should be carried depends

upon tbree principal factors :

1) The securing of adeqUate begring capacity

2) In the case of cléy soils penetration below the zone
where shrinkage and swelling due to seasonal weather
changes are likely to cause appreciable movement and

3) In fine sands and silts penetration below the zone in
which trouble may be expected from the front.
All foundations shall extend to a depth of at least

80 cm below natural groﬁnd level,

Where theré is excavation.diteh , pond wastes course,
filled up ground which the building is to be erected which
" is likely to impair the stability a building either the
foundation of such buildings shall be carried down to depth
beyond the deterimental in fluence of such conditions or
retaining wallsvor.similar works shall be constructed for

- the purpose of shielding from their effects.

Types_of Foundation

Spread Foundation

The angle of spread of outer edge of the ground bearing
shall not be taken to be more than a quarter of a brick per

course brick or %{1, for lime concrete or 1l:1 for cem.conc.

. Source : I.S. 1904-1961.
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VENTILATION ASPECTS

Rate of Natu:al Ventilation

Direction Velocity Size of Position of
, of wind of wind openings openings.-
Convection
effects arising
from temp. or vapour
pressure difference
between inside and
outside of the room
and diffegence of
ht. between the out-
let and inlet '
openings.

Factors Necessitating Ventilation

1) To maintain carbondioxide concentration of air within
safe limits and to provide sufficient oxygen content in
air for respiration. '

2) To control odour
3) To remove products of combustion
4) To maintain satisfactory thermal environments in a room.

" Environmental factors like temp., relative humidity
and air movement together with some other factors have a
direct influence upon bodily procesées.' In hot climates 1like
ours the temp, of the body‘is regulated by evaporation of the -
sweat. As the room air or especially the air around body
becomes more neérly saturated due to humidity it becomes
more and more difficult to evaporate'perspiration’and aAsense

of discomfort is felt. A combination of high humidity and
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lig. 3 ’Shows. the effect of size of
inlet and outlet on internal
wind speed and distribution

i) A small inlet and large outlet
will result in a - high max.
, : speed 'but poor distribution
FIG-5 ‘ . with large areas of rooms
' ‘ ~ experiencing low wind speed.

ii) A large inlet and a small
1 outlet will result in a lower
: max, - speed- but a hetter
distribution of air movement
over the room with only a

small area having low speed.

AVER. SPEED
44%le

- 1ii) Graph assumes rooms which
are close to square on plan
and  wind'  blowing directly
on the face of the building.

'Fig. 4 Shows the . effect of different

\ — 2_ : types of ~windows opening. S
\ " i) Louvres can deflect the air _
AVER. SPEED ~ stream the ‘

upto c.eilipg or
42% down to the floor. :

ii) Top hung = outward opening
- windows = cause an - upward
flow desirable in cold weather

iii) Partially open roller - blinds
_can cause a downward flow.

50

40

30—t / N IO |
20 A 0 1]
e I D -
1) 4 R

0 10 20 30 40 50

Fig. 5 Shows that internal

wind speed does -
- not increase
significantly when
window size 18
“increased ‘beyond
about  40% of the
wall area. -

| Ven'tllla;t’no'n Aspec_tsi
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air temp. prove very appressive. In such circumstances

even a slight movement of air near the bod; gives relief.

Ventilation due to Wincd Pressure

' - For natural ventilation syetem depends upon the effe~
ctive use of wind forces. Wind forces are further dependent
'upon speed and direction, so ventilation is likely to be

variable in quantity.

Minimum Standards for Ventilation

The minimum standards of ventilation are baeed on
control of body odour or the removal of products of combus-

tion depending on the reguirements of each case.

Volume of fresh air required for the removal of noti-
ceable body odour is influenced by the air space per person

the volume decreases as the air space per person increases.

Air space/person . Fresh air supply per /erson
2 . w¥/n o
5.5 | . 28,5
8.5 . o 20.5

11.0 and upward 17.0

Recommended Values

Living Rooms and Bed Roems

In case of living rooms and bed rooms, minimum of three

air changes per hour should be provided.



84
Kitchen . | |
Large quantities éf air are needed to remove the steam,
heét smell and fumes generated in cooking. - For the require-
ments of kitchen in which cooking is done for a family'of
not»more than five‘persons, minimum raté of Ventilatibn of

about three air changes per hour shall be provided.

Bath rooms and water clcset

Considerable ventilation of bath rooms and water closets
is desirable after use and equivalent of three air changes

per hour shall be provided.

"Rate of air flow

For a simple case of an isolated enclosure in which ‘an
opening is provided in each of two epposite walls, the rate
of air flow through an bpenihg, due to wind blowing on to the

wall containing the opening is given by the expression

Q = KAV

where the rate of air flow in m3/h
coefficient of effectiveness

L] L 2
area of smaller opening in m

< » A DO
!

wind. speed in m/h

Source : I.S., 3362-1962
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Recommended values of illumination for homes

Kitchen B | .200 Jux
Bath rooﬁ : ‘ 100 lux
Stéifs B | 100 lux
Sewing and darning 700 lux
Reéding (casual) | 150 lux
Home work and sustained 300 lux

reading



CHAPT=R=-5

DEVELOPMENT OF A METHODOLOGY FOR OFTIMIZATION. '

Frém the review of the litérature study and survey
report, it is clear thet though work at different levels
- by the different housing agencies are being undertaken, but
still it lacks comprehens;ve approach. With the result'
there is wide gap between thinking and practice. There is
inter—communicafion gap between scientist, resezsrch scholars
and people in practice or users. ®With the result the man
. iﬁvesting the money in house construction is the ultimate
sufferer.

Review»of the specifications indicates th:t different
housing:boéfds-ahd other constfuction agencies are reducing
the cost by varyihg the specifications at the ¢ost of risk
and comfort.r

11.5 cm thick walls are being treated as structhral.-
walls, in man? buildings, plaster on external surfaées béing
avoided,‘rooms sizes being squeezed and basic élements'like
flooring etc. are'being ieduced to minimal at the cost of

comfort.

'With the result, almost all public sector agencies
~are not able to impress the house builders or users with
their design. These have just failed in providing the

houses to them according to their affordsble limits.

In private sector where common man depends upon his

own éfforts, ie just confused due to non-availability of .
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proper guidelines and knoﬁledge. He denends upon the
architects,‘engineers, cohtractors; carpenters and masons.
‘The architects/engineers in practice due to buisy schedule,
just do not get any time to think about the‘cost reduction
parameters. Their most of time is devoted in preparing the-
‘working and constructibn detailé and in supervising the
buildings. !ith th- re;ult they just can't pay much atten-
tion in preparing the various alternatives based upon the
analysis of élemenfs.

The general practice in private or public sector is
'fhat two oflﬁhree alternatives are prepared, and then one
of them is finali:ed by the dealing’architect in consulta-
tion with tne- owner and then transferred to lower working
staff for the preparation of detalled drawings and estimates.

Main drawback with this is that planner dr-designer
is just unable to prepare the_economical plans.with éomplete
analysis becausé'he'réQUires a lot of thinking for this
~which he generally tends to avoid due to tiﬁe'factor,
'For ény’désicnér;or planner, for évolving an econo-
“mical proposal the knowledge of material data and its
~economics is very essential, It is only after this that he
becomes in a position to analyse the plan.

| So kéeping:the di*ficdlties being fééed by the archi-

tects/engineers/scientisté/users,there is a need for a |

comprehensive analytical study to arrive at the econcmical
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optimum pégameters which will ultimately help the archi-
tects/engineers/users to understand the problem more easily

and sympathetically.

5.1 PRESENT METHOD ADOPTED BY THE VARiOUS AGENCIES

Study of different drawings prepared by these agen-
cies reveal that there is very little attempt from archi-
tects/researcher to‘develop the plans with the analytifal
approachQ The?'prove the efficiency of plans on the basis
~of plinth and wall area ratio. Almost every plan developed
passes throughlfo1lowing efficiency procedure :

1. Plot area

2. Plinth eres

3. Wall area

4. Carpet area

5. Plan efficiency
' ‘But-the fact is that_sihfly by reducihg the wall area one

can not jusfify the efficiency of plans.

To get effective efficiency, each element of the
'buildingvis required to be analysed'and‘its effectiveness

is to be calculated.

Almost all hodsiné‘agencies whether public or private
follow the set procedure which is as given below :

1, Development‘bf two or three.alternative plans.,

2. Discussion'with usér. |

- 3. Finalization of one of the alternatives
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4, Preparation of preliminery drawings

5. Preparation of preliminary specifications and
estimates.‘

6. Preparation of worklng draw1nos archltnctural/
structural.

7. Preparation of detailed estimate

8, Site construction, superv131on by respective
architects/engineers.

Study of above parameters reveals that items 1 to 3
are the crux of whole buildiﬁg planning. Proper analysié
of all parameters is most desirable at this stage. Unfor-
tunately it is not beinc done by the.housing agencies thus

'affecting the entire economy.

5.2 - METHODS BcI“G ADCPTED PY THE RESEARCH ODGATISﬂTIvNS
LIK_ C.B.R.I. |

C.BuR.I. is one of the main research organisatio&s
working on‘various‘aSpecﬁs of building such as planning and
design, material, structure, light and ventilation etc. But |
_the'study-showsvthat.thére is hardly any'building Where one
finds comprehensive éppliCation of these parameters. It is
allvdue to one simple reeson that fhe'plans prepared by the-
architects are not analysed‘in fhé early stages with respect
to cost, thus resulting in‘higher cost. At present approach

being adoptéd by the institute is almost same as in other

organisations for many reasons.



- PABA

~ ANTHROPOMETRIC STUDIES LEISURE & LIVING

-SOFA CHAIR 6.

Ao ”‘fleﬂOf‘f—T . )

12 PLAYING CARDS . ISLIGHT READING ~4CHILDREN—PLAYING . (5.STORY. TELLING

| ‘Source: CBRI ‘Roorkee



- PASB

ANTHRO-PO-M;ET,;RIC STUDIES :R‘.E_ST'IN{G" & SLEEPING -

1650 .
910 4

Cisio

"~ |.GROWN uP 2. AdULY - 3 CHILD & ADULY 4. Tv.vWO,.F‘A‘-D:ULTs- ol

H20o0 4

1650

4 800 —p—mo—4 |

SINFANT G INFANT IN CRADDLE = .7, GROWN UPS

BEO IS+ 95+ 95 tse0* 95 T610 0 t

® MAKING BED  .DOCTOR-ATTENDING  |OMEAVING BED 1 DRESSNG =
60 41525 ——610 4360 4= + 915 4ot es0 t -

12, APPROACHING BED 13, USING ~CUPBOARD 4. COMFORTING - CHILD L

Sourcé: CBRI Roorkee



—+ *“"870—4

" '|'POURING AND RECEIVING ow . TRAY  sa st

+560+560+

5 INFANT ASSISTED 6 INFORMAL 7 FORMAL
4 20—+ +—1070 —F |

8,9 INFORMAL

00
310+ 690 ﬁ690+ R

 $:§@.£§0+  S

4 760 yai0f- 870 44104

~ Source: C BRI R'_O-o_rkeé S

1O INFORMAL - Il BUFFET



ANTHROPOMETRIC STUDIES. PERSONAL CARE : s

-1—7|o+ f ?'% +560+ _1,_+560+ goagag +__‘ 510 *

~ LINDIAN PAN 2. COMMODE B 3.szsssmc 4 COMMDDE 5mmm Asmsno“;i_ o

ﬁooﬁoef +eno +4oe1~ 4685 -Hoe%

SHAVING . -

R 3

BATH — SQUATTING 1. — SHOWER 2.
- o 50
4 1680 . -—~—§~— ' <F +—~—I070“—+'

-0

. —-5604—760

: BATH —TUB |5

20POLISHING - o

18 DRESSING —~BABY .u9.-'PUTH.NG_ON-‘-SA»‘/._ L '"zt.t_“PU'T’T.ING,'*'“C'.:bwj““  o

~ Source: CBRI Roorkee

9. WASHING CLOTHT.S 10, WASHING FACE o

_' —DRY!NG BODY 3. BATHFNG INFANTM L



ANTHROPOMETRIC 'STUDIES FOOD PREPARATION

1. PICKING 2. SIEVING - 3. WINNOWING 4. GRINDIN
| o —+ ,t—90—t . 1 e
fTgo —+ ot

O y —y- ‘ Lo : y

BN Ll

9. LIGHTING ANG/ITHI 10 LIGHTING CAHULL AN

ot

+H+ 560 +320 +

1219

3. REACH EXTENTS 14 COOKING "SERVING -

LIGHTING.

__EXTENTS 16, 17. ON LOW SHELF STOVE o,  COOKING 19 20.ROLLING .

= o

21 WASHING-UTENSILS ~ USING SINK 22. 23.ARRANGNG CROCKERY

Source: CBRI 'R'o'-oere



P/46F

ANTHROPOMETRIC STUDIES AUXlLlARY ‘& MISCELLANY

| _-+_—4so+400f 4+e|o Jr 610 f

-f—GI-O—{v-
]

—1220

~SQUATTING
e .L

- SITTING 4, ARRANGING BOX
~IRONING-ON. STAND | = SITTING ON FLOORZ}SEWING o .
| I4oo+—aso—f +—— 1370 —t 1——-—-—1750 —t
o
<

5 SPINNING ' 6 RECEIVING MILKMAN

v+-7|o —+ 1—710 -T +~—,_—*f -

o.,.A
= PARS

WORSH‘PING INFRONT OF DIETYB PERFORMING -
READINGY

: T%%- $60 4 1460 " HAVANA 10, . '570

W .PERF:GR‘M[NG NAMAZ 1z MEDITATION .

13 CLEANING BICYCLE 14 BARBER ATTENDING |5 I6EXERCISING

Source: CBRI Roorkee |



90

Development of Plans

Varibu3‘plan oroposals are devéloped in the institute
and thehrarea statements, planning.efficiency standards etc.
are worked out. VA loﬁ of space studies are conducted to
achieve'the best possible solution. But on 100kinglat the
plans, one finds almost the same approéch ih the design of
building. as ié generallyvfound in the_plans developed by
the other agencies. The écientist/reséarch scholars fail
to_cohvince how,theif plans are more economical than the

one developed by the other architects or organisstions.

Use of Anthro Pometeric Study

Anthro pometeric studies are'conductedvor advocated
by the research organisations but these studies are hardly
applied in actuai buildings. With the result common man
is unable to realise its app;icatioh. But are we really
suggesting some economy with its use, is still a question

‘and needs a thorough examination.

Economical Specifications

-Many low cost specifications have been suggested by
the institute and are being used by'{he diffeienf agencies.
But the discussionc reveal ihat for various reasons such as
less exposure and quality control, many of:these specifi-
cations are not being accepted by the users. For example,
for frames and shutters secohdary Wood species afe recommen-
ded in the case of E.%W.5. and L.I.G. housing. But these

secondary srecies of wood recquire seasoning to avoid warping
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but unfortunately it is never done. In some of the cases,
L ]

it has been found that residents have themselves replaced

the door panels after occupation where secondary species

of'wood have been used.

Estimates

On the basis of plan proposals and specifications,
‘preliminary estimates and then final estimates are prepared

as usual on the basis of final drawings.

Finalization of Specifications
| After the rough estimate, adjustment is required to

bring‘down the estimate within the budget.' .

,WQrking Details

With the finalization of specifications, working
details (Architectural as well as structural) are prepared

as per plan.

Site supervisionvand quality control

- It is one aspéct which is advocated by the institute
‘as it minimizes the wasstage of material ét the site, thus |
saving in cost especially when there is mass housing pro-
gramme with prefabricated components. This aspect plays

‘very important role in saving the cost.

5,2 OBSERVATIONS ON THZ ABOVE METHODOLOGY
Outlines of some of the observations in the methodo-

logy being adopted by the different agencies are as followed:
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TYPICAL SPECIFICATIONS FOR LOW COST HOUSING

=~ _— A rr
— i
U xR

1. Foundétion and Plinth :

l.1 Base Concrete

The base concrete may be 100 to 150 mm thick
consisting of

a)

b)

Lime concrete 1:2:6 (1 lime : 2 fine
aggregate i.e., surkhi, sand : 6 coarse

" aggregate i.el stone or brick aggregate)

Cement concrete 1:5:10 (1 cement : fine
aggregate ¢ 1C coarse aggregate -
stone or brick)

1.2 Masonry :

a)

b)

Brick masonry in cement mortar 1l:6

cement lime mortar 1:1:8
Lime mortar 1:2:3

Coused rubble stone masonry/precast stone
masonry blocks/Random rubble masonry in
cement mortar 1:6, :

cement lime mortar 1:1:8

Lime mortar 1:2-3 |

2. Damp Proof Coarse

a)

b) 2& to 4 cm thick coat of cement concrete

c)

3. Walls
a)
b)

- with integrel waterproofing compound,

2 cm thick cement lime plaster (1 cement :
1 lime : 5 coarse sand) with one or two
coats of Situmen. '

_'2
1:2:4 with two coats of bitumen.

| [

4 cm thick cozt of cement concrete 1:15=:3

N

Brick masonry

Coursed stone masonry/precast stone masonry

‘blocks/random rubble stone masonry

Cement mortar 1l:6 , .
Cement lime mortar 1:1:6-9/1:7:9-12/1:3:12-15



93

Lime mortar 1:2-3

Mud mortat with 2

Arche_g/Lintels )

a) Flat or segmental arch in brick work upto 1.2
metre span. 3

b) Precast RCC thin lintels in M=150 concrete upto
1.8 metre span ensuring composite action between
lintel and brickwork above.

¢) Stone patties of suitable size (where available

~ for small spans) : :
d) RCC lintels suitably designed for any span length.

Structural floor/roof

a)

b)

c)
d)

e)

'f)

g)

h)

i)

Brick tiles on precast RCC or timber battens/floor.,

Jack arch roof with precast RCC joists.

Madras terrace floor/roof

Timber joists and planking

Trusses in Timber/RCC/Steel with AC/CGI sheets/
Corrugaced asphaltic sheets/tiles

Reinforcecd brick on Heinforced brlck concrete slabs.

Stone patties of required thickness for spans upto
3.2 m where available at reasonable cost.

Precast units like channel units, cored units,

cellular units, doubly curved tiles, solid RCC planks,

reinforced brick panels on precast RCC joists.

Relnforced cement concrete slab.

Doors and %Windows

6.1

Frames

Secondary species of tlmbers locally avallable after
proper seasoning and chemlcal treatment

Angle iron frames.



6.2

6.3

Eloor
7.1

7.2

Shutters

Secondary species of locally available tlmbers
after proper seasoning and chemical treatment,
of thickness around 3.5 cms. -

Fittings.
M.S. Black Ja paned fittings.

ring

Base for ground floor

Rammed earth followed by 10 to 15 cm of sand
filling and 10 cm of lean cement of lime concrete.

Vlearing course

a) 2.5 to 3.5 cm thick cement concrete 1:2:4

b) Brick/brick tile flooring laid in cenent/llme

mortar.

c) Stone slabs,

rinishing

8.1

Be2

8.3

8.4

External rendering on walls

Cement lime mortar 1:1:6-8
Cement mortar 1:6
Rough cast cement plaster in two coats

Internal rencering on walls

Cement Llime mortar 1:1:8 | | o
Lime‘surkhi mortar l:l:2 (1 lime: 1 surkhi : 2 sand)
Cement mortar 1:6

Finish on walls
Internal : ”White wash

External - Colour wash

Finish on wood work and iron work -

. One coat of primer plus two coats of painting.
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Water Proofing

Bitumen_coating at 17 kg per 1C m2 impregnated
with a coat of coarse sand at 60 dr per 10 m2 with

a) residual type petroleum bitumen of
penetration 80/100 or

b)  with hot cutback bitumen followed by
1. Nudphuska with tiles if the terrace is used or

2. Mudéhuska firished with mud plaster and gobri
leaping if the terrace is not to be used or

3. Lime concrete.

Plumbing and drainage .

- 10,1 External plumbing G.I. pipes

Internal plumbing : plastic pipes for cold
water supply o

.10.2' Drainsage

Single stack system of plumbing subject to
Municipal bye laws. |

Electrical Installations

Wiring on wood batten with PVC insulated PVC
sheathed aluminium conductor cable,
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1. It is a traditionally years old system being followed
- by the construction agencies which conveys more about
the details required during construction,

2, No doubt planning and constructional management is an
' important aspect at the site, but more important is
the analysis of this aspect which is being given less
weightage. ‘

3. There is a very little attempt on the analysis of
various economical parameters during the stage of

development of plans itself.

4, Almost every architect expresses the efficiency in
~ planning through broad items like plinth area, floor
area, wall ‘area and internal circulation. But if one

analyses, it is much more.

5. It is observed frcm the plans received from different
agencies that there is no standardization of elements
like room sizes, kitchen sizes, plot sizes, bhuilding
form, plinth height, ceiling height, wall thickness,
number of doors and windows, sizes of the winddws,
location of the windows and doors, foundation size
and so on.

5.4 STUDY OF THE OPTINUM COST REDUCTICH PARAMETERS

To Stddy the cost reduction parameters, it is very
‘essential to analyse the building at the planning stage
itself.

Right from the space and functional activity study of

the house, one is also required to study the other building

components such es land, foundation, walls, roofs, floors,
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doors/windows, plastering, configuration of the building,
combination of dwelling units, layout in detail because all
these components will provide to user the cost analysis of

the elements at various stages.

To determine the optimum values further analytical
break up is reguired such as Size of the fdundation, length |
of the wall, thickness of the wall, plinth height, ceiling
height, type 6f‘roofing, span of roofing, numbers of doors
and windows, sizes and types of doors and windows design,
loéation, plan form, number of common walls, location of
services, combination of dwelling units layéut, plot sizes

anc s0 on.

OPTIMIZATION AND ITS SIGNIFICANCE

Concept of Optimizatibn and significance has already .
been eXplained‘.in chapter 1.1.7. However some more defi-

nitions are being described for better uncerstanding.

The term optimization

The optimum solution lies in choosing a set of values
for the design variables such that the function gives its
Optimum'value'subjected to one or more constraints or no

constraints at all.

Unconstrained Optimization

When there are no constraints imposed upon design
problem to arrive at an optimum result, the problem is‘knOWn

as an unconstrained optimization.
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Constrained Cptimization _' .

To arrive at an optimum result, when one or more cons-
traints are present which are to be satisfied then the problem

is known as constrained optimization.

Ideal Optimization

The best optimization that can be aspiréd is one 5ased
.upoﬁ-cost, material,'configuration synthesis while post,
material configuration synthesis is most desirablé, in prac-
tice for any given problem, absolute opfimum synthesis invol-
ves huge amount of work. Such an optimization is very compleé
xed in nature and a.solution may be difficult. The optimization

problem has to solved in a restricted sense.

NEED FOR OPTIMIZATION

Labour and material are basic tools which govern the
cost of any building. So like any other building, cost in
housing is also influenced by labour and material. It is very

clear from the enclosed flow diagram.

The diégramﬂclearly shows that all type of.saving_

- through various fields finally leads to saving in labour and
material. It is 6byioqs from the field survey of various

- houses ugder construction, discussion with house owners,
private architécts/ehgineers, observatiohs on work done by -
various agencies such as housing boards, development autho-
rities, N.,B.O., HUDCO and research organisations that there

is a urgent need to analyse the problem from the grass root
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level.” Case studies of, houses being developed by different
organisations show that no defined criteria is being followed
by them to reduce the cost of building. It seems that semi-
nars, conferences concentrate more on govt. policy and evolu-
tibn of alternate cheap materials réther.than common man's
specific problem. People are wasting fhe costly building
material like brick, cement and steel by usihg them with
their own consciousness and for want of proper guidelines,
wastage in material is not only affecting the individuél

economy but also country economy., This wéstage is also help-

- ing a lot for the shortage of housing in the country to a

large extent.

To check all this there is a need to develop the opti-
mum parameters for all hcusing elements. 'These'Optimum para-
meters will nbf only help the common man to construct his
“own house according to his budget but also affects the over-

all national economy.

- 5.5 CRITERICN FOR OPTI&IZATION OF HOUSING ELEMENTS

| Itié obvious frbm'the_evaluation of the proéedures
being followed by the various.agéncies and‘the feedback of
the survey report that there is an urgent need for the effe-

ctive approach to the problems of the users.

The study of field survey clearly shows that there is
a wide gap of understanding between users and planners., Thus

there is a lzck of awareness about the importance of optimum
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use of housing elements.

So keeping the abov~ factors into mind, I would like

to suggest the following criterion :

1. Identification of housing elements

2. Critical analysis of elements for optimum use.

IDENTIFICATION OF ‘ELEMENTS

It is well known fact that the user would always like

to opt for the best despite financial constraints. He is
never ready to accept the solutions which affects the basic

functions structural stability and comfort.

Due to lack of knowledge, many undesirable elements
which have nothing to do with the primary functions of the
building can be found in most of the buildings which not
only increase the cost unnecessarily but also obstructs many

ways .

So in this dissertastion, I have tried to list out the
various housing elements and have then made an attempt to

analyse them for the optimum use,

Housing elements have been put under following broad

categories and subcatwgories for analysis :

a. Type of soil
b. Topography

c. Location
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Build{gg;Elements‘

(A) Structural

a) Foundation

b) Plinth height

c¢) Damp proof coarse
i) T?pe of DPC
ii) Thickness

d) Walling

| i) Thickness of wall

ii)_No. of internal wall,

Roofing
i) Type of roof
ii) System in roofing

iii) Span

Plastering
i) Type of plaster
ii) Thickness of plaster
iii) Ratio in plaster
Flooring
i) Type of fioor finish

ii) Design of floor

(B) Architectural

1. Building plan form

2. Planning and deéign elements
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i) Space planning
ii) Combination of dwelling units
iii) Layout plan

3. Door/window design
i) Location

ii) Size and design

4, Miscellaneous

a) = #all projections

b)ibRoof projections
- ¢) Parapet wall/Railing design

d) Internal and external finishing on wall
e) Désigh, size of cupboards in roof

f) »Paintiﬁg on wood work and iron work

‘g) Length and design of compound wall

(C) Material

a) Type of material
b) Locally available material or transported one

c) Alternate material or traditional one.

3) Services
a) Sanitary and water supply
i) ~ Centralisation of services
ii) Use of low cost material

iii) Use of alternate material and technology

b) Electrical
i) Type of fitting
ii) Minimization of no. of circuits
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4) Managerial Aspect

a) Quality control

b) Check on wastage of material

 AMALYSIS OF ELEMENTS

Analysis of elements is nothing but a ;ritical study
of housing comsonents. Housing is a vast field»and can not
be analysed in one chapter. So my study of elements is con-
fined to dwelling unit and cluster planning as I am of the
belizf that once the critical study is carried out on these

two areas, it can easily be extended to other larger one

also,

As described earlier approach to the design should be
from analysis to planning rather than planning {o analysis
as is being adopted by various housing agencies. For analysi:
one requires a cot of calculations, so for an architect/
olanner it becomes difficult to do both the things simulta-
héously. To avoid this difficulty, some easy tables as
-enclosed have been developed. This wiil enable the afchitect
or planner ih analysing'the.problem well in advance and thus

arriving at optimum solutions more convincingly.

These tables will be of great help to young architects
~in practice who c¢an not afford engineers for estimation due

to lack of funds.
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CHAPTER-6

CRITICAL ANALYSIS OF ELEMENIS

6.1 LAND |
Land is a first and foremost element in housing as it
serves as a base for entire process.' In urban areas, the
availability of land is gétting scarce'day by day due to
population explosion so analysis for optimum use is required

to be studied.

The cost of lan< depends upon following factors :
1. Type of soil
2. Topography

3. Location

.Type of soil |

| .Cost'of building greatly depends upon the physical
behaviour of the soil. The sandy soil or loose soil will
add to the cost more than the hard soil. Similarly buildings
on black cotton soil will be costly than that on the ordinary
alluvial soil due ta‘eXpansive behaviour of the soil. So
while selecting the site for the low cost housing utmost care
ié‘required tc be taken regarding the physical behaviour of

the soil.

Topography of land
' The land with more undulations will make the building
more costly due to additional cost in development. So as

~far as possible, site selected for low cost housing should
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have minimum ups and downs and the area should not be low

lying. The undulations on the site need levelling thus
affecting the cost.
The low lying aréa increases the cost due td follbwin
factors : | |
1., Hore earth filling
2. Increzse in cost of foundétion
| 3. Increase in land developmenf and services cost.

Location of land

Land or siie should be well approachable through tran-
portation means. Its further distance will make the trans-
portation of material and labour costly, thus affecting the
cost. Sé location aspect of the site is very important wherc

as cost of the building is concerned.

6.2 FOUNDAT ICN

Foundations are considered to be the footing for a
building. Study of the hoﬁses under construction reveals"
that more than required amount is spent on foundation due to
lack of knowledge. In private sector where individuals cons~
truct their houses'under own supervision invest a lot on

foundation.

There are two main factors which should be conside:ed
while designing the foundation :
l. Soil condition

2. Total load on the wall
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~The soil condition factor will determine the depth of
fhe.foundation where as total load on the wall will lead to
the size of foundation, Though the CBRI has recommended
the minimum depth oflfoundation‘as_éo cm for single storeyes
houses under normal type of soil yetvabove said paraméters

must be considered while calculating the depth of foundation.

'S0 it will not be wise to suggest the optimum size
of the foundation but at the same time, it will be more use- |
ful to bring into light the comparative saving in cost for |
different types of foundation.

The table F-1 suggest the comparative cost difference.

For analysis purpose, length of ths foundation has been assu-

med as 1C m with mortar ratio 1:6 (1 cem, 6 sand).

Table F-=1
Si. Type . Size Length Mortar Quantity /4 incre-
No. - (cm) (m) Ratio  Brick Cement over Fj
: in bags
1 Fy 60x60 10 1:6 774 20,7
2 F, = 60x75 100 126 1032 25,3  18.18
3 F;  60x90 10 136 1118 299 30.76
4 Fu 75X75 10 1:6 1204 32.2 24,70
5K 75%90 10 116 1376 36.8 43.75
6 F 90x90 10 1:6 1720 46 55,0
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- The table Fj clearly shows that size of the founda-
tioh_chosen without design can affect the cost of foundation
‘upto 374. So keeping this factor into mind, foundation
should always be prOperiy designed.

This will ultimately help in optimising the cost of

the house.,

6.3 PLINTH HEIGHT

Function of raised plinth is :

1) To avoidktho entry of rainwater into building

2) To prevent the building from getting damped

'3) To provide suitable slope for drainage of ground water
4) To pfevent.the dutsiae creatures like snakes, frogs

from entering into the building.

Out of_above four functions (1) and (3) are the primary
functions. It has been observed thrqugh study of different
residential buildings, that minimum piinth'height should be
15 cm and optimum plinth height should be 30 cm. Any height
above 30 cm will simply increase the cost Qf the housevés

is also clear from the Table PH-1

Table PH=1

'S1. Plinth height Size of Quagtity ~ Saving Saving %
No. (em) plan (m3) (%) over 2

15 5% 10 '1,03% + O Ye

1 +

2 30 5x 10 2.07 50/ + 0
3 45 5x10 . 3.105 66y + 33
4 60 5%10 - 4.14 754 + 50
5 + 60

75 5%10 5.175 80
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- For the houses meant for economically weaker sect-

ions 15 cms plinth height is enough for cost consideration.

It is obvious from the table that saving upto 75 %
can be done in the case of E.W.S, and upto 50 % in the case

of L.I.G. and M.I.G. if optimum plinth height is adopted.

Damp Proof Course

Damp proof course is provided in the building at
plinth level.

The main function of damp proof course is to check the

dampness from rising into the wall above plinth level,

It has been observed thrdugh survey that thickness of
" D.P.C. course varies from l5lmm to 40 mm..-The material uéedA
in the D.P.C. is either cem.‘sand'piaster'with water proof
compound and bitumen layer or cem. cohdrete,alongwith two
coats_of‘hot bitumens Different specifications have been
suggested by various conétrﬁction agencies with substantiai

cost difference,

Cost analysis has been done for 5x10 m plain size with
~different thickness of D,P,C., to find out'the percentage

saving over one another.

It is very muéh‘evident from the table that there
is considerable savihg variation for différent D.P.C. thick-
‘ness. Behaviour of different thickness has shown that 25 mm
thick cem. concrete D.P.C, can equally serve good purpose

in preventing the moisture from rising into the wall. D.P.C.
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Table DPC-1

51, Thickness - Sizc of Thickness Ratio Quantity SéVing A
No.. ;g gﬁC - plan  of wall gsmgggs o;crv , | o;er'
1 15  5x10 23 R 0.68 viqb - 40,2
2 25 leO 23 1:2:4 1,138 +40.,2 + O
3 30  5x10 23 11214 1.36 490 +16.32
4 0 w10 23 1:9:4 1,82 +62.6 +37.47

in 15 mm thick cem. sand plaster has shown some problems of
wear and tear. So 25 mm thickness of cem. cojerete D.P.C,

is considered to be optimum for all areas where there is

_'no stagnation of water. As is clear from the table DPC-l

also that saving upto 37.47 can be échieved by_uSing optimum

thickness of D.P.C.

6.4_. WALLING
| Walls in superstructure consumes substantial quantity

of material., So efforts should be made to minimise the cost
of walling. Cost of walling depends upon foliowing para-
meters ¢ | ‘ |

1. Thickness of wall

2. Total wall length

3. Height

4. Rotio and type of mortar used

5., Percentage of shared wall,
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Some of the plans collected from different housingv
agencies cost reduction pafameters in walling; Type of nlans
collected as shown in figpre are | |

| 1, One room dwelling unit |
2. Two room dwelling unit

3. Three room dwelling unit:

External and internal wall length with respect to its
“thickness, and percentage of shared wall length has been indi-

cated in Table TWl, TW2 and'TW3

One Room Dwelling Unit

Table TW-1

$1. Plan Plinth External Internal  Total Length :{ external
No. No, area Wall Length Wall Length wall of wall shored
- m2 11.5 23 11.5 23 length to be length

shared
1 g 2.2 X 19,3 5.5 2.IM 26,9 9,72 49
2 E, 28.5 X 20,17 3.6 4.5 28,27 8,12 40,25
3 E; 25.0 X 24,5 7.9 X 32,06 12,62 48,48

4 E, 923.0 X 21.17 2.1  2.58 25.85 0,17 32,31




Two Room Dwelling Unit
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Table TW,
s1, Plan Plinth External Internal Total /4 shared
No, No. Area Wall Length Wall Length wall of wall length
11,5 23 11,5 23 length
1 L, 3.5 24,25 - 6.54 36,32 40.5
2 Lé 37.4 30,58 5,4 38.58 21,63
3 L, 42.12 27.53 7.63 43.56 32,32
5 L, 30.8 - 08,52 8,44 39,46 38,7
‘Three Room Dwelling Unit
Table Zﬂ@
S1. Plan TFlinth External Internal Total ;¢ sh.red
No. No. Area wall Length wall Length wall of wall length
23 23  length
1 My 47.6 29,44 10,07 6.56 46,07 42,45
2 M, 49.12 32.6 5.4 44,6 0.0
3 My 71.85 35.63 16.79 2.61 55,03 29.64
4 M, 70,144 35,30 10.47 51,77 9.9
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Inferences
1. 49% of the total external wall length can be shured

in one room dwelling unit, 40/ in two room dwelling
unit and 30% to 35¢ in case of three room dwelling

units.

2. In the case of one room dwelling units, clubbing'of 4
units result in maximum saving of wall while in the
case of two room dwelling units clubbing of fwo Qnits
and sharing atleast two side walls can give the

maximum sweving,

3.  Itis obvious from the table T-Wl, that it is possible
to share the wall in three room dwelling units also-

and can result in saving upto 304 to 40%,

4, Staggéred 11.5 cm thick wall can be adopted as inter-
nal walls or even structural wall inside the building
it properly designed thus affectiny the cost.

Recommendations

1.  For one room dwelling unit two to three walls shoUld
be shared.

2. For two room dwelling unit, minimum two wall must be
shared. ‘
3. For three room accomodation, minimum one and half wall

should be shared.

4., In the case of one room dwelling units as far as possibl
staggered walls should be adopted in internal walling.
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6.5  CEILING HEIGHT

Height of ceiling is guided by two parameters :
1. Distance between bottom of fan and ceiling
2. Disfance between bdftom_of ceiling fan and the
upper portion of man in a upward Stretthed position.
In the first case, some gap is desirable for the fan
to extract the air 30 cm to 45 cm al r gap has been suggested

by the CBRI, for proper sucking.

In the second case, some gap is required between bottom
of ceiling fan and the hand of a man in the upward stretched

position,

As shown in the Fig. C height'of a person in a stre-
- tched position is 210 ecm Minimum 30 cm gap is desirable

from the bottom of the fan'to avoid any accident.

So minimum height of the ceiling should be 270 cm and
optimum 285 cm where ceiling fan is proposed; But iﬁ houses
where n§ ceiling fans are required, optimum height may be
kept as 240 cm. Cost analysis has been done considering the
various ceiling height which aré generally adopted by the
people while consfructing their ﬁouses as.indicated in the
‘table C-i.} For the sake of analysis 5x10 m size of the plan

has been considered.
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Table C-1

Sl. Ceiling Plan Quantity Saving over
No. “height size in Ratio 1:6 (2)

Cin M M Brick - Cement

in bags .

1 2.4 5% 10 . 220.8 ~10.95
2 2.7 —do- 248.4 4 O
3 2.85 ~do~ 9804  262.,2 @ + 5.2
4 3,00 ~do~ 10320  276.0 4+ 1%
5 3.15 ~ =do- 10836 289.8 + 14,18
6 3.30 =do= 11352  303.6  + 18.18

It clearly shows that there is wide variation in the
cost and saving upto 18,18 /% can be achieved by adopting
optimum height.

6.6  ROOFING
Roof consumes about 20 % of the building cost.

Cost of roof depends upbn three main parameters :

1. Type
2. Span
3. System

Type
For plain areas of this region, basically three types

of roof are used :



l. R.C.C.
2. ROB.C'
3. R.B‘.-

. Cost saving wise analysis is given in the table TR-1.

Table TR-=1l

R.B.C.

Partially precast units

Item R.C.C,

slab slab  p s.c. Ribbed Channel Brick

plank slab unit panel
faterial 45,5 31.4 31.0 23.10 32,0 23.80
cem. kg \ . o

Steel kg 9.8 9.95  4.99 6.98  7.59 5,57
Labour cost/ :
- M?(Rs.) 150.2 142,36 98.34 100,02 114.13 98,12
Saving _ ‘ | '
compared Cost 5.2 34.5 ' 33.4 24f0 34,4
to conven- :
tional - Cem. =~ 30.9 31.8 | 49,2 30.3 47.7
RCC slab giooy - ~1,5  45.2 43,7

28.7

18.8

It is élear from the table that conventional RCC roof

consumes 48.8 /% more cement, 29 % to 49 % more steel than pre-

cast RCC planks and ribbed slab respectively. Where good

quality bricks are available, R.B.C. slab is economical than

conventional RCC slab.

In case of large scale housing pro-

grammes, prefabricated roofing is very economical for many

obvious reasons.
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Span - |
In low cost housing, span of roof plays. very important
- role. Mihimum the span, minimum is the consumption 6f steel

in the roof,

It has been observed that for span 2.4 m to 2.7 m
there is not much difference in steel consumption but beyond
v2.7 m substantial increase in steel is there. Sgans more

than 3.3 m are not economical in the low cost housing.

So the planning of low cost houses should be done in

such a way that span does not exceed 3 M.

Structural economy wise, optimum span for one room
and two room dwelling units are recommended as 2.4, 2.7m and

for three room dwelling units as 2.7 m and 3.0 m.

System
| Two roofing systgm are there
1. One way
2. Two way
- One way is economical for sizes where ratio is 1:2 and

two way is economical otherwise. In one room dwelling unit
| if planning of house is done in such a way that ratio 1:2 is
achieved, then substantial saving in steel can be achieved.
- In this system, main walls are required to be load bearing

while cross walls may be 11.5 cm thick non load bearing walls,



6.7  FLOORING

Flooring affects the cost in two ways :
1. Type of floor finish

2. Design of flooring

Type of floor finish

. Mosaic
. pb,C.C,

Brick
. Mud

Mud flooring is the cheapest but should be recommended to
slum dwellers only. UBrick flooring is cheapef than P.C.C.

flooring while P.C.C. is cheaper than mosaic.

~ For one room and two room dwelling units, 40 mm P.C.C.
flooring should be recommended being more durable than brick
flooring. For three room dwelling units also, except w.c.,

bath and kitchen, P.O.C, flooring may'be recommended.

This will help in optimizing the overall cost of the

building.

oDesign of Floor

General Spooificatioo for the floor design are hard
core of earth lOO to 150 mm flne sand filling, 75 mm baoe
concrete and 40 mm cemc~nt concrete. ‘The function of sand iz
to check the moisture and aunts from rising into the floor,
but this can be aVoided in areas where water table or mois-
ture in tﬁe soilois less, Even the glass strips to devide

‘the floorrcan bé avoided,



- 123

| The study of'privote houses under construction reveals
hthét»substahtial amount of money is spent by the house buil-
~.ders in evolving floor pattern thtough glaSs strips of diffe-‘
: ient thickness., The optimum thickness of glass strips is
: recommended as 4 mm. Granular glass strips are cheaper than
the plain glass, and at the same time, these orovidé better

- bond due to roughness,

6.8  PLASTERING
Cosf of plastering dependsvupon three parametefs :
1. Type of plaster
2, Thickness of plaster

3. Ratio in plaster

Material for mosaic layer for'different,proportion (100 sq.m.)

Type of Material Proportion U

, . nit
flooring | 11 Lg 1:2 :
Mosaic Cement . 0,50 0.4 0.36  Cu.m.
o . 15 12 10.8
flooring Marble chips 0.5 0.6 1,08 Cu.m.

Above table clearly shows that by prOper proportion, economy
upto 28 can be achieved.,
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Analysié'of Material required for pointing with different

mortar of various proportion for 100 sq.m.

Type of Material Proportioh Unit

-mortarv , 1:2 1:3
Cement v Cement | 0,20 0.16 ’ Cu.m.
 Mortar ‘ 6.00 4.8 Bags
Sand 0.4 0.48 vCu.m;

1. Labour cost for pointing is 25 % more than the plastering

2. Cost of material.for plastering is 65 %X more than that
of pointing.

3. Cost of plastering is 47 % more than that of pointing.
o Therefore in those areas where bricks are of good
quality and rainfall is less, outside pointing will be
more economical.

Anzlysis of material required for plastering with different
mortars of various proportion for 100 Sq.M,

Thickness Material Proportion ~ Unit
of plaster 1:2  1:3  1:4 115 136

S Cement 18 13,5 12 10.5 9  Bags
12 mm .
| Sand 1.2 1,35 1.6 1.85 1,90 Cu.m,

o Cement ~ 30 23,4 19,5 16,2 13.8 Bags
20 mm S
sand 2.0 2,34 2,6 2,7 2,76 Cu.m.

- This shows that saving in cem, upto 55/ can b ~
- adopting suitable thickness of p?aster{ n be achieved by
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Typeof plaster
. Cement sand plaster
« Lime plaster
. Mud plaster

In areas where lime is available in plenty, lime =
plaster is recommended but in regions where lime is trans-

ported from outside, cem. sand plaster should be used.

mUd belng locally available material in rural areas
mud plasts rlng on walls 1is the cheapest. Now stablized mud -
plaster is belng recommended for outslde wall as it is more

stable and can withstand any climate.

Thickness of plaster

Thickness of plaster deoends upon the‘sdffase condit:
of wall. Analy31s of 12 mm, 15 mm and 20 mm ‘thick plaster
shows that cost reductlon upto 20 to 404 can be made uslﬂg
prOpe: thickness of plaster. Table TRP1 clearly 1nd1cates |

the comparative material consumptions.

Ratlo in Plaster

1:4 to 1: 8 ratio of mortar plastering is ben.ng used.
Table TRP2 obv1ously shows the substantial cost difference

‘with different ratio in plasterlng mortar.'

ARCHITECTURAL ELEMENTS

© Building plan form :
o Wall 1ength is governed by the plan form of bulldlng.
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Analysis has been done considering five different

shapes with same area as shown in figure no. PF-1

Following are the inferences :

1. ~ 6.25 % increase of wall length in P, over P,
| 2.  6.254 increase of wall length in P3 over Pl
3. 11.76%4 increase of wall length in P4 over Pl
- 4, 21,05/ increase of wall length in P, over P,

This clearly shbws that plan with internal courtyard
has maximum wall length as indicated in the table TPFl.'
So. if internal courtyard planning is suggested in low coét

housing, maximum wall length should be shared.
" For considering better ventilation and light,'optiﬁum

number of shared wall has been recommended as two as is

indicated in table TPF,

Table TPFl

Sl. Plan No. ~ Area  Wall ¥ increase
No, : _ length - over 1
1 Py o 50 30 -
2 P, % - 32 S 6.25
3 93' | - 50 - 32 6.25
4 Py | 50 .34 11.76
5 p 50 | - 21,05
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Table TPF

_2
| 81, ' Plan: Total wall Shared wall 7 shared
No. No. length length wall length
1 OPl 38 19 - 50

6.10 PLANNING AND DESIGN ELEMENTS
Space Planning :
Space.planning is governed by two factors
1) Internal circuiation area
| 1i) Furniture layout
Internal circulatlon area is further influenced by movement

~ pattern, location of cupboards, doors and windows.

' Furniture layouti.s governed by the type of furniture depen-
ding upon the activity.

Internal circulation :

TWoeeases have been analysed to'stqdy fhe effect of
cupboard'and door loeation on internal circulation area in
the roem. vIn both the cases width of the room has been taken

as 240, 270 and 300 cms.



CASE 1

With two door onening

12w

S1. Plan No. Width of R2.A. C.A, % G.A.
No. Room ‘
1 E~-1A 300 10.5 4,56 43,4
i E-1B 270 10.5 4,56 43,4
3 E~1C 240 10.5 4,76 45.4
R.A. = Room area
C.A. = Circulation area

¥ith one door onening

C.A.

Sl. Plan No, Hidth of  R.A. %C.A, Saving

No. Room VA

1 E-2A 300 10,5 +2.4  22.85 20.55

2 E-2B 270 10.5 2.16 20.57 22.83

3 E-2C 240 10,5 1,92 18,28 22,57

CASE 11

¥ith two door opening

S1, Plan No. Width of R.A, C.A. /4 CLA,

No . Room

1 E-3A 3C0 10,5 2.8 26.67
-2 E-3B 270 10.%5 3.04 28.95

3 E-3C 240 10.5 3.5 33.33
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With one door opening
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Sl. Plan No, Room

R.A, C.A, 7 C.A, Saving
No. ~ width A
1 E-4A 300 10.5 2.0 19 7,67
o E-4B 270 10.5 2.04 21,33 7.62
10.5 2.7 25,33 8.0

3 E~-4C 240

Inferences

Following inferences can be drawn rrom

above study :

1. In the case of two door opening in the roonm, 264 to

43 4 area is wasted in circulation.

2 By restricting the door opening to one, circulation

‘arca can further be reduced by 50 .

3 Case II clearly indicates that locating the cupboard

along the movement area between two doors circulation

area: can further be reduced by 24,4 #%

4, Providing the cupboard along the movement area with

one door opening, further saving upto 8 ;. can be done. -

~ Recommendations

1. For one room and two room dwelling unit where cupboards

aré not lockable, cupboards should be located along

the movement area between two door openings:

2, In case of two room andkthree dwelling units where

curboards with shutters are provided, cupboards should
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be located along the movement area between the ddor
openings with 570 ¢m room width as indicated in case II

This will give substantial saving in circulation area.

Furniture layout

.Furhiture layout is a main governing parameter for
'-optimisiﬁg the'space within the house. Sive of type of
furniture and minimum space occupied by it for dlfferent
activitles have been described in flgure SA=-1, SA-=-2 and SA-3

reSpectiVely.

So utilizing this study optimum dimensions of diffe-
rent activity_areaé in a hoqse such as bed‘room,,drawing'
‘room, dining kitchen, toilet, bath and W.C. with different -

furniture layout can be found out.

STUDY
Bed Room |

Activitieja performed in the bedroom are sleeping,
studying, dressing and sitting. Furniture reduiréd are two
beds, one side tabie one two chair, one small study table

or rack.

Fig., SR-l indicates the minimum dimensions for a room
with minimum furniture i.e. two beds and one side table

with six different layout.

- Table TRB-1 alongwith fig. SR-1 suggests that saving
upto 234 a Sbace can be achieved by choosing proper dimen=-

sions with maximum furniture layout tlexibility.
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Table TBR-1

~s1.No. “Plan No, Size ~ Area
1 RA, 2.6x2.45 6.37
2 RA, 2,5%2, 45 6.125
3 RA, 3.2x2.45 _ 17.84
4 RA, 3.1x2,45 7.595
5 RA, 2.6x2.3  5.98
6 RA 2.9x2.15 6,235

Analytical study has been‘qonducted to determine the
Optimum sizes for bed rooms with furniture provision of two

lbeds, one or two chairs, one small study table.

Fig; oR-Z; SR-3, SR~4, SR-5 alongwith analytical tables
TBR-2, TBR-3, TBR-4 and TBR-5 clearly indicate that furniture
_1aYout flexibility is sufficient with room dimension 2.7x3,0m
without sacrificing the a desired activity.

Any addition to above dimension increases the cost

more, than the functional activity.

Table TBR=2

S1. Plan Room size Oneside Other Furniture ¥ saving

. ~No. No, - room side layout over 2
L e } efficiency ‘
1 RB,  2.4x3.0 50+190 1104190 less suffi- =11,1
‘ ‘ ' cient

| | ¥
2 RB, - 2.7x3,0  80+190  110+190 sufficient %O

3 R83 3.0x3.0 110+190 . 110+190 More than +10
‘ - sufficient}~
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Table TBR-3

Sl. Plan Room size ‘Oneside Uther Furniture layout X savin

No. No. Room side efficiency - over 2

1 RC, 2,4x3.0 50+190 110+190 Less sufficient =11.1

2 RC,  2.7%x3.0 80+190 110+190 Sufficient £0

3 | RC, 3.0x3.0 1104190 110+190 More than- + 10
. ' sufficient

Table TBR=4

Sl. Plan  Room size Oneside Other Efficiency # saving

Ne. No. -~ . dim. side \ over 2
dim :
1 RD 5.4x3.6 504190 1704190 Less suffi-  =11.1
: R - cient . ,
2 RD,  2.7%x3.6  80+190 170+190 Sufficient %0
3 - RD3 3.0x3.6 1104190 170+190 More than + 10
‘ ‘ ‘ _ sufficient

Table TBR-5

'Sl. Plan  Room size Oneside Other Efficiency # saving
- No, - No. ' - dim.  side over 2
' : . : - dim |
1 RE, 2.4x3.6 “0+190 170+190 Less suffi- =11.1
p | | : : cient
2 RE 2,7x3.6 804190 170+190 Sufficient + 0
3 RE, 3.0x3,6 1104190 1704190 More than + 10

sufficient
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rawing Room

=

Activities performed in the drawing room are sitting
léisufly,'studying and emergency sléeping. _Furhiture requi-
red are one sofa sef;vone cenfral table.

Space analysis has been conducted to define thé optimum‘
~dimensions for drawing‘rodm by doing‘differentvfurnitu:e
layout for rooms of dimension 27Ux300, 270x360, 300x360,

© 300x390 cm as shown in the figure DR=l, DR=2, DR=3, DR-4.

Inferences

1. 270x300 room car not function as drawing room as it
indicates'maximum_circulation area as per table TDRl,
and TDR,. |

2. 300 cm as one side dimension can work as optimum dimen-
sion as. per table

3.  Optimum size of drawing room in low cost housing is

recomnended as 300x390 c¢m as indicated in the table TDR,.

| Ehtryvaloﬁg the longer side of drawing.rooh results in
mdre.wastége of Space in circulation. |
5. -Entry along tﬂe shorter side of room;-;esults iﬁ\maximgm
utilization of space as is clear from the table TDR,. |
6. In one room dwelling unit, 2.7x3.9 m size'is sufficient

for multipurpose uses is clear from Fig. UR-2
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Table TOR,
s1. Plan Size Area  C.A.  # utili- % C.A,
‘No,  No, , zation '
1 DRA, 3.6x2.7 972 2,16 77,7 22.3
2 DRA,  300x2,7 1.7 1.8 77.7 22.3
3 DRC, 3.9x3.0  11.7  2.34 80 20
4 DRC,, 3.6x3.0  10.8 2,16 80 20
Table TDRy
's1. Plan  Size  Area  C.A, % Utili- # C.A. % in-
No. No. - - ~ zation ~ Crease
1 DRB;  2.7x3.6 9.72  1.62  83.33  16.67 5.63
2 .,DR82 ' 2,7x3.0 8.1 1.62 80,00 2.3 20
3 DRD,  3.0x3.9 11.7 1.8  84.6 4.6 15.4
4 DRD, 3.0x3.6 10.8 1.8  83.33 3.3  16.67
‘Dinigg'

Dlning is a very important area in a house where

o three main act1v1tlos are performed i. e. breakfast lunch

. and dinner. In small dwelling unlts, it serves as 'study

table also. Usually six chair dining table is preferred
~and also available in the market. So space should be provi-

ded accordingly. In addition some space should be left for
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refrigé?ator.

To determiné.the 6ptimum dining space, four plans have
beenvanalysed keeping the movement battern into mind, TWo
main parameters which determine the dining and rObm'size_
are @ _»

o 1. Dinner merment_

2. Service.

Figure DNi=1 indicates the furniture layout plan with

| differént movement.

Table TONR-1

S1.  Plan No.  Size Area  C.A, . % C.A.
No, ' '

1 "‘-DNl 2,3¥2,9  6.67 o 0

2 DN, 2733 8.91 2,24 2.1
3 DNy 2.85x3.3 9.40 2,73 29.0
4 DN, 3.05x3.3 10.05 331 32,93

Fundtion;analySis'_

DN=-1 inaicates no movemenf around the table
DN-2 indicates 2 sided movément

DN=-3 repreéehts three side movement

DN—4 represents four side movement

DN-2 plan showing two side movement serves équally
- good purpose than three or four side. It also indicates the

minimum movement area.
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S0 ON, serves as optimum plan for dining space. So
‘optimum dimensions for 6 person'dihing room shouid be

- 2,7x3.3 m.

s Kitcheg'

Kitchen.spacé is governed by fhe shapes of working
platform which are @ | | |
| '; U shape
-+ L shape
Analytical,study has been éonducted keeping the sizes as

150%240 150270 150%x300

. 180x240  180x270° . 180x300
210x240  210x270 210x300

for all the two shapes as shown in the figure K-1, K=2.

“_‘Area wise énalysis has been indicated in the table TK-l,

TK-2, TK-3, TK-4, TK~5 and TK-6.

CASE-I

 iavyin Sustil

‘Table TK-1

$1., Plan No. ~ Area Size P.A. C.A. % P.A. % C.A,

3.6 1.5%2.4 2.2 1.4 6l 139

W

1
2 KAy 4,05 1.5x2,7 2,85 1.7 58 42
3 KA 4.5 1.5x3.0 2.0 5% 45
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CASE-11

Table TK~2

S1. Plang = Area Size P.A. C.A, % P.A. %.C.A.
No. No. _ : -
1 KB]  4.32 1.8x2,4 2.5 1.82  57.8 42,1
2 KB,  4.86 1.8x2.7 2.65 2.21  53.9 45,4
3 KBy 5.4  1.8x3.0 2.68 272 49.6 50.3
Table TK=3
S1, Plan  Area  Size  P.A, C.A. % P.,A, % C.A,
No.. No. ' . \ , o
1 KC,  4.32 2,1x2.4 2,08 2,24  48.2  51.8
2 KC, ~ 5.67 2,1x2,7  2.95 2,72 52,1  47.9
3°  KC 6.3 2,1x3.0 3.1 3.2 49.2  50.8

P;A; = Piatform area
| C.A, = Circulation area
 CASE-IV |

‘Table TK~4

's1. Plan  Areca  Size P.A.  C.A. % P.A. % C.A.
NO. MO. o . i ) -
1 KAll 3.6 1.5%2.4 1.7 1.9 47.3 52,7
2 KA, 405 1.5x2,7 1,85 2.2 45,7 54,3
3 gal 5.0 2.5

3 4.5 1.5x3.0 44,5 55.5
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CASE=V
Table TK=H

Sl. Plan  Area  Size P.A.  C.A. % P.A. # C.A.
No., No. - _ :

1» | KBll lf 4.32 1}8x2.4 1.85' 2,47 o - 971
2 ke', '44}36‘. 1.8x2.7 2.0  2.86 58.8
'3 KBl3- - 5,4 | 1.8x3,0 3‘.15 3..25 . .. 60,18

CASE-VI

Table TK-6 |

Sl.» Plaﬁ ’bArna Size P.A, CiA, L PLA, %‘C.A.

No.  No.

1 ke, 432 2.x2.4 198 304 207 70.3

2 KCh,  5.67 2.1x27 2.15  3.52  37.9  62.08
3 _kc13 6.3 2,1x3,0 2.3 4.0  36.5  63.5

Inferences
 Following inferences have been drawn from the above study:

1l.s U §hape‘kitchen‘prdvides more shelving area

2.  Considering movement and cooking platform'efficiency

- following optimum sizes are recommended :
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U-éhagg
S1. width Recomnended Area
No. optimum size '

1 1.5 1.5x3.0 4.5
2 1,8 1.8x2.7 4,86
3 2.1 2.1x2,4 ' 5.04
L-shape
Sl, Width Recommended Area

. No.. optimum size

1 195 1.5)(2.7 4.05
2 1.8 1.8x2.4 4.32
6.11 COMBINATION OF DWELLING UNITS

Substantial saving in material can be achieved by

éfficieht clubbing of units as indicated in the figuxe

(CU-1) Table TCU-1 indicates that 55 % of the total outer

wall length can be commonly shared.

Table TQU-1

Common

Sl. Plan No, Outer wall 7 common

No. 1¢ngth‘ ‘ wall length wall length

1 32.23 17.75 55.07

2 17.85 7.55 42.29

3 20,6 7.2 34,95
4 19.55 8.45 |

43,22
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6.12  LAYOUT PLANS
Two cases determined the optimum pérameters for

economical layout as shown in the figure L, ORL.

Table TLP=1

S1. Plan No.of Unshared Min. | No.of % Road

No. No. unshared length road = DU length(DU)
side ‘ length  G.F, . :

11, 20 160 4% 71 6

2 L, 2 161 - 351 51  6.88

Table TLP-2

.Sl. Plan No.of . Unshared  Min. No.of / Road Asavir

No. No, unshared length  road DU length(DU) wall
side length  G.F, lengtt
1 ORL, . 6 9% 420 70 6 40
2 bRL2 16 - 128.8 414 60 6.9 20 4
Inferencés

Following are the inferences drawn from table TLP-1
and TLP-2
1. ‘Majority of layouts‘are_cluster_type.

2. Road length is more in cluster planning as roads are
not shared. o |
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3. Road length is more in cluster planning
3. No. of unshared sides are more resulting in more
| plastering, brick work.,

4.  As indicated in the table TLP+l and TLP-2, 20% to 40«
saving can be made by sharing walls,

6.13 DOORS AND WINDOWS

Doors and windows serve as media to distributévthe
light and ventilation into the building. More than 20X of
the building cost is shared by this building'element alone.
By as much analysis has not been done in this‘direction, (o)
a 1ot of wastage is t.rms of.quality and quantity has been
observed Which is clear from the Caseistudies. So Sp801al‘.
attention is needed on the folldwing parameters :

1. Obening size | |

2. Location

3. Frame design

4, Panel design

5. Frame section selection of material

6.13.1 Opening size and Location

To detérmine the window obening size and its optimum
location, lux grid method developed in the C.B.R.I., has

been applied.

,Anélysis of the plans_as shown in the figure WLl,

WL WS~1 and OWS aldngwith tables TWS and,TOWSl indicate

2 1 1
‘that if windows are designed as per desired illumination,

saving in window area upto 204 to 40% can be achieved.
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B
Dots - 101 r‘ =
Stars - 45 o i Dots = - 166 . -
Ilumination = 140 LQx Stars - 82 . .
. Total Illumination at P; = 273 Lux Nlumination = 247 Lux
KR
I }\'\ '/( N
PR 7 h
! | \‘\—“' l o o
e /}( 1 I Dots = -« 124
v l/7 A \\ ‘ “‘_. ' Sﬁar_s- - 80 o
;[12 l\ Illumination = 162 Lux
Dots - 50 - ) 4 : - I ' :
Stars - 54 . 5 — R B _
Hlumination = 133 Lux, : M Cl.S ter bed roo m »
‘ e . 1P
L
Dots -8 Dots - 154
Stars - 102 Stars - 122
Illumination at Pl \ Illumination = 321 Lux.
" 208 Lux. Ty T ;
This shows that locational 'aspect _ " ,
is vefy important. vSimpl'y' ‘by shifting o e S Ip
the location of - window towards P PB s e
centre there is increase 'ofr illumi- I
: i Small bed room

nation by 113 Lux. (35%)

Illumination at sz
Dots - 102

63
Illumination =

Stars -
171 Lux

Illumination at PZ o

“1 | 1 F'lg WS-1

: Illummatmn at P3

Dots - 44

- Stars . - - "63_

"'Illummatlon 148 Lux
I :

with shifted window position
Dots - 12z
- 63
Illumination =

Stars: -
187 Lux -
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factors have been considered 3

l. Length of the frame

2. Vllooden section adopted.

Table TWSl
Sl, Plan . Window - Total Location Illumi- Desira-  Excess
No., No, .-Size No, Opening nation ble for -
, area m at P1 - study
1 5, 75x120 2 1.8 Per plan 273 lux 150 123
-2 82 90x120 1 1.08 " 208 150 58
3 S  105x120 2 2,52 ' 658 150 508
Table TOWS1
S1. Plan Size No. Total Location Illumi- Desira- Saving |
No, No. ~ openin nation ble for
area m at Pl study
1 s, 120x120 1 1,44 per plan 162 lux 150 20 %
2 52~ 90x120 1 1,08 H 321 130 -
3 S, 120x120 1 144 Mt 192 150 42,85 #
6.13.2 Frame Design
To determine the optimum frame design,»folldwing
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Analysis has been don: with different Siies of frames for

doors and windows as shown in the figure DF and fig WF.

Length of frame and wooden quantity calculated as
indicated in the table TDF; and TWFl clearly shows that sav-
ing Upto'40 # to 58 4 can be achieved by adopting suitable

design without sacrificing the function of door.,

The study shows that 90 cms width of the door does
not obstructs the .entry of sc&oter, furniture resulting in
| substantial saving., More than 90 c¢cms width in low cost

houses is uncesirable as it will simply increase the cost,

Similarly adopting the framé design for-window}with
minimum framw length, saving upto 40/ can be done. For one
room and two room dwelling units, 45 cms w1dth module with
no intermediate division upto 90 cms window width is reco-
mmended dwellinc units, 60 cms module with no intermediate

division upto 120 cms is recommended.

Table TDFE-1

Sl. Frame Size Design Frame Ylood /% increase

No.,  No. - - length Consump- over (1)

tion

1 DF,

,  0.075x2.1  as/fig  4.95  0.0386 -
2 DE, 0.9x2.1 ‘' 5.1 0,0397 2.9
3 DR, 1.0x2,1 ' 5.2 0.0405 4.8
4P, 1.asx2.1 5,35 00,0417 7.4

Sect. . 12.5%6.25
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~ Table TWF-1

Sl., Frame Size viindow }Desigh Frame viood /A incre
No., No., Area length consump~ over (1
: i tion

1 WE,  1.2x1.35  1.62 as/fig 5.1 10,0307 -

2 WF2 | 1.2x1.35 .62 " 6.45 0.053 20,9

3 wﬁa l;8xl.35 0,43 7.65 0.0596  33.3

4 WF4 Al.8xl.35 2,43 W 9 0.0702 43,3

5 WF5 l.35xl.35 1.779 vt 8.1 0.,0631 58.8

6 WF l.35xi.35 1.7 vt 6.75 ‘0;0526 A24,4.

6

6.13;2 Panel Design
" The paﬁel design of door and window depends upon
following factors : | |
1. M. of leaf in the sutter
2. No. of divisions in the panel

3. Section size.

Analysis has been carried out to determine the optimum design
of panel keeping the light, ventilatioh and cost factor into
mind, as shown in the figure DP

1 1’ 2
Table TDP-1, TWP-1, TWP~2, TWP-3, TwWP-4, TWP=5
gives following inferences : | -

l. Post of panel is directly proportional to the no. of
division in the window width.
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2. Cost of door panel varieé from size fo size and saVing
in wood upto 30x can be achieved by adoptinq proper
Sizeo '

3. Minimum the no, of leaf in the door/window, less will
be the cost and substantial saving can be derived.

4, If single leaf window is to be"ptovided, optimum width
shall be 60 cm, for double leaf 90 cms with no middle
member,

5, ° Single leaf door vanel is economical than double leaf
~ panel.

G Design of door and window panel with one horizontal
member is recommended as optimum one from cost consi-
deration.

7. Door with many intermediate members is the costliest.

8. No. of intermediate members not only increases the
quéntity'of woad but also increases the length of bead-
| ing thus making it further coctly as shown in table
TDWB-1.

Window panel
Table TDP-1

S1. Panel No. Size Design Wood | , % increase
No. | Consumption over (1)
1 DP1 90x210 as per 0.072
, - fig. :
2 DP? v 't - 0,0828 - 13
3 by v  0.0936 23
' 4 >DP4’ ' | " ‘ " ) O.__1044 . 31
5 DP "o ' - 0,108 33
6

DP " v 0,084 143
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3

‘Table TVWP-1
| Sl. Panel Size Design Wood /% increase
No. No. . Consumption over (1)
1 WPA  L1.2x1.35 as/fig 10,0216 -
2 W PB 'y X 0.0243 11.1
3 W PC KX X 0,027 20
Table THP=2
Sl.  Panel Size Design Wood % increase
No. No. Consumption . over (1)
1 W,PA  1.5x1.35 as/fig 0,0288 -
2 W,PB X X 0,0310 7.24
3 W,PC ¥ ¥ ' 0.0333 13.5
‘Table TWP=3
S1, Panel Size Design Wood . % increase
- No, No, Consumption over (1)
1 WPA 1,5x1.35 as/fig 0,0366 -
2 W,PB ' X 0,0387 5,4
3 W,.FC ' v 0.0408 10.29
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Window Panel

Table TWP-4

Sl., Panel Size Design ~ Wood ~ # increase

No. No. Consumption over (1)

1 WPA  1.2x1,35 as/fig  0,0216 -

2. WPA .1.35x1.35 X 0.0288 25
3 | WoPA  1.5x1.35 ' ~ 0.0366 40.9

Table TWP=5

S1. Panel Size ..Area Design Yiood 7 increase
" No. No, 12 Consumption over (1)

1 WPy 1,2x1.35 1.6 as/ 0.0216 -

T -design _ '

2 WP, 1.35x1.35 1.8 0.0288 25

3 wpy  1.5x1.35 2.02 ''  0.0366 40.9

4 WP,  1.8x1.35 2.4 ' 0,0324 33.3

5 WP,  1.8x1.35 2.4 ' 0.0396 45.45

6.14  MISCCLLANEOUS ELEMEMTS.
There arce many niscellaneous elements which has subs=-
tantial bearing on cost especially in"low cost housing where

cost reduction through each parameter matters.
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‘Some of the elements are :

1. Wall projectiohs_
5, Roof projections
3. | Parapet wall/railing design.

V4; Size of sun pfojoétion'and_facia on it
5. | Design and size of\cupboérd

6. | Internal and external finishing‘on wal 1
7. Grill design :
8. Length and design of compound wall

9. Painting work on wood énd iron work.

Survey of houses constructed by different agencies shows
~that substantial amount of money is spent on;thése elements

for aesthetic reasons. 350 theFe is a need for check on it,

General analYSis of these elements indicate that
sufficient economy can be.achievéd hy deleting undesirable
elements. The figure WPN-l,_RJN-l, SSi=1, CN-1, BW-1 clearly

demonstrgte the'posnibility of.optimisation of these elements,

Following inferences can be drawn from this.

1.  Vall projections outside the building increase the
| wall length, thus affect the cost.

2, Cantilever roof projections and double projections
should be avoided. | . |

J. . ‘simple brick pérapet is-economica; than R.C.C. railing
or steel railing.
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4. n ~ Facia width in the case of one room and two room
| dwelling units should be restricted to 45 cm.

3. Brick facla over the sun shade should be avoided
as it will not only increase cost but can also
invite dampness inside the building due to water
blockade, |

6.15  SERVICES

About 1% # of total cost of bnildingvgoes in services.
’This percentage can be brought down if the elements afféct-

ing the cost are optimized.

lServices'are of two types :
1. Sanitary and water supply
2. Llectrical

*

uanltary and hater supply

About 8 to 9 % cost is ‘consumed by this Cost of sani-

tary and water supply is governed by two factors :

1, - Centralisation of internal and external services.
'2.'. j Lennth of pipe_lengtn, |

To determine the optimum parameters for sanitation
and water supply four plans PSl, PS?, PS4, PS, have been

analysed.

From the table TS; following inferences can be drawn :

1. Centralisation of external scrvices reduces the no.
of inspection chanber,

‘2, Centralization of internal services rgduces the length
of 5.P. and waster water pipe and no. of gqulley traps.



PS-1 -

' ANALYSIS

. No. of floor traps -~ 2

. No. of G.T. - =~ 1

..'Lje_n»g‘thi of waste pipe - .tﬁo.r'e_ ‘

. 2 W.C. can be connected wii‘ch_: :
one S.P. and one I1.C. |

. Requires more G.I. waste water -

pipe 1.en_gth' due to distant location

. of bath and kitchen. -
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~ Services

ANALYSIS
. No. of F.T.  -~2
. No. of G.T. -1
" . Length of W.P. ‘-v.‘ Less | R
. Location of W.C. is such that one I.C.
can not be . connected with more _than one .
w.C.

2

PS2
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SoOURT YD

COURT YD

COURT YD, kiTeH, | =ourT Ng=1

ANALYSIS |
. No,;‘ ofvisoil vent  — 2
. No. of F.T. = -4
. No. of G.T». ' -1

. Length of S.P. - Less

. Length of W.P. - Less ‘

PS3

Services



ANALYSIS

. No of soil pi;ﬁe venf - 2

. No of floor traps - 4
. No of G.T. -2
."Len_gth of soil pipe - more

. Length of waste pipe - more

PS4
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Table TSl

S1. Plan No. Length Length No,of No,of No,of Possi-  No.of
‘No. No.  D.U. of W.P. of §.P G.T. FE.T, I.C. bility S.P,

(NJ o of shar—
_ , ‘ ing
(IC/bP)

1 ps; 1 65 15 2 2 1 Yes(sp) 1
2 Ps, 1 2.5 1.5 1 2 1 No S |
3 'PS3 4 9 ~ 3 4 8 1  Yes 4
4 Ps, 2 7 a5 2 4 1 Yes 2
Recommendations
1, Ih the.case.of one room dwelling unit and two room dwell-

ing unit, combination of four units with centralised
services is desirable and economical.

2. In the caso of three units and above, combination of two
units with centrallsed sprv1ce core is desirable.

3,  While doing the-internal layout of G.I. pipes for water
supply, minimum bends should be provided'as no.'of.bends
decreases the efficiency of water flow and also affects
the cost to a great extent. | |

Electrical Services

The cost of electrical services in residential buildings
depends on the following factors :
1. Type and no, of fixtures

2, Specifications
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3. Length of electric line

4, Location of fixture

rrom the survey of type of fixtures, and layout, follow-
ing inferences can be drawn : |
1. Electric fixtures such as bulb or tube light, should be

located as close to each other as possible to reduce the
electric line length.

2. For one room and two room dwelling units bathened wiring
should be done to save the cost by about 20 %,

3. For three room and above dwelling uhits, P,V.C. condoo
’pipe wiring should he done in stead of M.S.conduit.

6,16 MATERIAL
| Cost of cdnstruction»varies from material to material
_'and the Specificétions.used. To determine the Optimum use of
.material fdllowing parameters are important.

1.  Type of material

2. Availability

3. Use of new material,

Analysis has been done in the C,B.R.I. regarding the cost diffe-
rence between the conventional material and neW'material,of
nearly sameAperformahce as indicated in the table TM-l, It is

clear from the table that 5 7 to 50 % saving can be achicved.

Managerial Aspects
Proper management‘ét'thc site of construction plays key

role in reducing the cost of building by following ways :



Table TM=1

Estimated cost of Conventional

152

and New Materials

S1. Conventional New proposed Saving in  Saving in
No. Material material of portland cost
nearly equi- cement
valent per-
formance
1 2 3 4 5
1. Lean cement Flyash 20 3to5
concrete concrete |
2. Concrete over = -do- - 20 12 to 15
M 150
3. Cement sand- Cement-flyash 15-20 13 to 20
mortar Lorters
4, =do- (1:6) Masonrycement . 30-50 15 to 20
sand (1:5)
5. =do- Lime based activated 100 15 to 25
mortar
6. Brick masonry Stone blocks 9 19
with (1:6) mortar masonry units with
C-S mortar
7. Random Rubble ~do=- 35 ¥ 16
stone masonry S
(30 cm) with
cement sanc e
mortar -
8. Cement concrete Clay flooring tiles 83 7.5
floor 75mm with 1:3 cement~sand
1:5:10 plus 35 joints
mm 1:2:4
9. A.C. Rooging ~ Clay Roofing 100 27
sheet (m2) tiles (m?)
10 ~do- Coir-cement corruga- 15 50
ted sheet

ceeed2/-
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1 2 3 4 5

11 Teak wood door Magnesium oxychlo- - 40
frames ride saw dust frames

12 Cement-concrete -do=- 100 15

‘ door frames

13 Burnt clay bricks Stabilized bricks - 25 to 50
50 kg/cm2 50 kg/cm2
strength strength

14 Cement-Sand Rice Husk Pozzo- 100 30 to 40
(1:6( mortar lana Lime (1:3)

mortar

Source : Central Building Research Institute, Roorkee
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l., Quality control in terms of material and constru-
ction at site.

2., Check on wastage of material.

Quality control can be achieved by using good quality
of bricks, by prOpef method of construction. Substantial
quantity of scarce material like cement can be saved. Simi-
larly by checking the wastage of material here and there,

sizable economy can bge achieved.

In case of prefabricated construction very high quality

>f management is desirable to save the material through wastage.



CHAPTER=T

APPLICATION OF OPTIMJUM PARAMETERS

Usefulness of optimum parameters has already been
explained in the Chapter 'Analysis of Elements' in detail.
But to demonstrate its total impact on the building, scien-
tist apartments, C.B.R.I., Roorkee has been chosen as a live

case study.

In this study, I have first tried to analyse the exis-
ting building with respect to different parameters as shown
in the figure EP-1, SAS-1, SAS-2, SSL-1, SSL-2, SSL=3, OF,,
SA 0S-1 and then compared this with revised one to demons-—

trate the optimum saving.
CASE-I (Three roomed Scientist Apartments)

ANALYSIS WITH EXISTING PARAMETERS

Land : It was low lyinc area, about 45 cm below the adjoi-
ning ground. There was problem of water logging.
So area was filled with imported earth to raise
the entire area upto existing ground level., Soil
is alluvial in character.

Foundation :
Type Simple stripped foundation
Size 75 cm X 90 em

Material Brick, cement, sand
9

Plinth Height : Average plinth height is 30 cm from
ground level.

Damp Proof Course : 40 mm thick damp proof course in 1:2:4
Cem. conc. '
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Dots - 50
Stars - 54 _
[llumination = 133 Lux.
B | §
¢ 0
Dots - 101
Stars -~ 45 .
Illumination = 140 Lux o _
Total Ilumination at P, = 273 Lux S v
L '|20 M ' _
3 T T Dots - 166
N TR _ o
|\I o ’{/ f Stars - = 82 _
; l\\ ' - {1 Illumination = 247 Lux
| ] - :
oY X
I ] /):\\ l ( . =
11, N N\
Il v O o o
L —p . Stars -~ 50 |
l 75 l‘. _ ok 75 |,. _ Illuminatiqn = _162 Lux

MASTER BED RM.

- FIG.SS L"1 This shows that illumination

" ' at Py with two windows of

_ sizes 75 x 120 is 273 Lux

This shows that locational aspect

! , ~which is not desirable.  If
is very important. Simply by shif’ting ‘the window size is reduced
the location of window towards - {5 120 x 120, then illumination
centre there is increase of illumi- at P, is 247 Lux ‘which  is
vnat‘ion by 113 Lux. (35%) ~still  undesirable. Now if

Ve v . ,
the window size is. further

' reduced to 90 x 120 cm, then
- illumination at Py s 162 Lux
which is enough for even o

study purpose.
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Walling

(1) Length of 23 cm periphery wall = 38.8 m
(ii) Length of 23 ¢m internal wall = 17.6 m
(iii) Lencth of 11,5 cm internal wall = 2.3 m
(iv) Total wall length = 98.7 m
(v) Length of outer wall lenath to be shared= 3.75 m
(vi) % of outer wall, to be shared = 9,66

Ceiling height ¢ 3.05 from the floor level.

Roofing ¢ Partially precast RCC joist and R.C. planks have
heen used in place of insitu 10 c¢m RCC slab.

Flooring :

(1) Composition ~ 100 mm fine sand filling over rammed
earth
- 75 mm base conc.
-~ 40 mm thick floor finish.
(i1) Floor Finish - Drg. RM Mosaic
Din RM Mosaic
Kitchen Mosaic
Bath,W.C, Mosaic
Bed Rm Plain cem.conc,
(iii}  Dado Kitchen (Mosaic) 2.06 m
Bath (Hosaic) 1.5 m

(iv) Glass strips Plain glass, 6 mm thick

Architectural Planning clements

Plan Form
Plan form is not compact as it has many offsets, more

periphery well length and less possibility of sharing outer -
walls as is clear from plan EPl

Space
Plinth area = 70.144 M2

Floor area := As per detail



Drg. Room
Dining

Master Bed room
Small bed room
Kitchen

Lobby

Bath room

¥.C.

Size | Area M2
2.85x4,35 12.39
2,47%3,22 7.95
4,0x3,05 12.2
3.3x2.75 9.075
3.07x3.1 6.417
2.0x1.5 3.0
2.07x1.22 2.52
0.9x1,2 1.08
Total 53,28 12
7.5 m2

Internal unavoidable movement area :

DOORS AND WINDOWS

Doors:

Windows

157

Size Noe Sgction Type of shutter
size .
g0x 206 2 €.5x12.5 Single leef
10Cx 206 1 6.5x12.5 Double leaf
COx 206 2 6.5x12.5 Single leaf
75%2C6 3 6.5x12,5 Single leaf
Size o, Tyvpe of shuiters

15Cx122 1 Three leaf
o0x122 2 Double leaf
75x122 2 Jouble leaf
47x122 1 Single leaf
75x%0 1 Double leaf
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Combination of Units and Layout

. One block consists of four dwelling units being served
by one staircase.

. All external walls are independent, not shared.
. It is a cluster typ: layout with community space in

‘the centre,

. There are eight blocks located independently, with the
result, there is increase in road length and no. of
sides adding to the plastering and masonry work.

Services
Sanitary and water supply (for two dewlling units)

. Length of waste water pipe = 6.5 m
. Length of soil pipe = S5.1lm
. No. of floor traps = 2

. No, of G.T. = 2

. Length of vertical waste water pipe = 6 m

. Length of vertical soil pipe = T7.15 m
. No., of inspection chambers = 1

. Length of G.I. pipe for water supply =13.0m

Inferences :

1. Due to Qrong position of sink, length of waste water
pipe has increased.

2. Two gulley traps have been provided, which can be
reduced to one,
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3. Due to independent location of blocks, separate I.C.,
and sanitary pipes have been provided, thus increasing
the cost,

4., Due to cluster layout plan, the length of external
service has bBlso increased.

Electrical (for one dwelling unit)

O ——

. Length of electric 1ine'from meter = Not known
. No., of wall light = 11

. - No. of power points = 2

; No. of 3 pin light sockets = 4

. No. of fans = 4

Miscellaneous Elements

1. Width of cupboard = 90, 120

2. Length of 23 cm wide conc. Facia over sun projection =

ANALYSIS WITH OPTIMUM COST PARAMETERS

A revised plan as shown in Fig, OP-1 with minimum chan-
ges keeping the optimum cost parameters, into mind has been

developed and analysed to prove the effective savings.

ANALYSIS

Land ¢ Due to proper seléection of site, cost of filling
could have been saved.

Saving ¢ earth filling cost.

Foundation :

45 cm earth filling has increased the foundation
depth from 90 cm to 135 cm, as shown in the figure.
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Dots 128 _ : -
Stars . 64 OP ,“1
Illumination 192 Lux '
K BED ROOM 270 x 390
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0 . ! - Ilumination 284 Lux
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Increased quantity or saving per dwelling unit :

Material Saving in Unit Saving in
quantity Rupees

Brick , %md~2616 No 1308

Cement 69.96 Bag 4897

Plinth heig&i

. 30 cm. from ground level.

So, no saving due to this element.

Damp Proof Course (1:2:4)

Suggested optimum thickness of damp proof

Saving : 45.8 %

course is 2.5cm

Material Saving in Unit Saving
quantity in Rs.
Cement 1.1 Bag 77
Walls (Superstructure)
(i) Length of 23 cm periphery wall = 37.1m
(ii) Length of 23 cm internal wall = 10,0 m
(iii) Length of 11.5 cm internal wall = 3.6 m
-(iv) Total wall length = 50,7 m
(v) Length of outer wall length to be =6.,1m
shared
(vi) % of outer wall to be shared =

16.4 %
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Saving in total wall length = 8.0 m
%X of saving = 13.6 %

Saving in terms of main material like cem. and bricks :

Material Saving in Unit Saving in
Quantity Rupees
Brick 2477 No 1238-5

Cement 66.24 Bags 4636.8

Ceiling ht = 270 m, 1 bag cem. = Rs, 70/-
500 No Bk = Rs. 1000/~

Ceiling ht

Suggested optimum ceiling height is 2.7 m

Saving = 0,35 M
A saving = 11.47 %

Saving in terms of material cem. and bricks :

Material Saving in Unit Saving in
quantity Rupees
Brick 1744 No 872
Cement 46 .6 ~ Bag 3262

Roofing :
Partially precast RCC roof has been used in place of
conventional RCC, RBC or R.B., roofing which is about 20 %

cheaper.



162

Flooring :

i) Composition : Same as given, so no further saving.

ii) Floor ¢ P.C.C. flooring for drg. room and dini-
Finish ning considering that most of the floor is
covered with carpet and in terior furniture.
Mosaic finish is four times expensive than .
P.C.C. floor finish. So considerable saving
can be achieved. Use of 3 mm glass strips in

place of 6 mm will give further saving. 2 m

mosaic.
Saving = = 1.66 m?
% saving = 3 %‘

This will result in saving inflooring and roofing consi-

derably.

Doors and Windows :

Doors
Sl. Frame Sheet No. Type of
No. size size shutter
1 100x200 12.5x6.5 1 Single leaf
2 90x200 12,5%6,5 1 Single leaf
3 90x200 10x6.5 2 Single leaf
4 75%x200 12.5%6,5 1 ~do=-
5 75x200 10,0x6.5 2 -do-
Frame size

Saving Total wooden quantity = 0,234 M3

Saving = 0,076 m3

% saving = 24,5 %
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DOOR FRAME Sec, 64 5 x 12,5
ot
g
0
N
+ -
B2 . 1o ‘ 75 I
0.0383 x 2 0,039 x 3 10,0379 x 3
= 0,0766 n3 = 0.1197 m> = 0,137
3

Total : 0,31 m

200

~
Y

+ N | ‘ N
e 2o 2o 79 75
© Sec. 12.5 x Sec, 10 X

Sec. 12.5  Sec.12,5 x .Sed;lo X
6.5 6.5

x 6.5 6.5 6.5
0.037 m>  0.0296 x 2

0.039 m3  0.0382 m®>  0.0306 x ;
=0,0593 n° -

2 =0,0612 m

".Total>:.0.234 m3

SAVING : 0,076 e

Saving % : 24,5
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DOORS SHUTTERS

-
=
7L | . | | - . | j -
-G8 , 88 o8 , , @3
0,0238 m” x 2 0.0476 m” 0.0396 x 2 0,0351 x 3

= 0,0476 = 0,0792 ~ - 0.1054

Total = 0,3102 m°

e , 78 | &3

0,0317 m® ©0.0299 x 30,0272 x 3
= 0,0897 . = 0,0816
= oona 3 |
Total = 0,203 m

SAVING = 0,1072 m°
S'aviAng % = 34,4



WINDON FIAME
Frame Section 6.5 x 12,5 cm

7f . o -

122

Saving % = 32,1

'—4'(' N . . . . .
50 >0 T 47 L 75 )
) 1% 17 | L. o .
4’ 4+ # o ¥ ki A 7t 7
0.0614 m> 0,0330 x 20,0307 x 2 0,0263 m° 0.0257 S
| = 0,066 M  =0,0614 m°
Total = 0,2408
+ +
0 3
B .
- L
£ .
;o 120 &0 . 20 . 20
A ¥ A 71~ —F
0.03744 x 2 0.0280 m3  0,0327 m3 ' 0.0280 m3
=0.0748 m3' . | V
" Total = 0,1635 m3
SAVING = 0,0773 m°



“WINDOW SHUTTERS

Total = 0,0801
Saving = 0,0286 m°
Saving % = 26,3

¥ *
T T BB b)
n N
o N
0 = | j =N =1 1
. I‘z-" 74
, L[ | L IL |
i . 1
VI 125 | %4 [ n-25 L _k 62.5!/ ' b 345 y % c2 gb
7 7 1 7 T 1" 1 T 4 “ .
0.0272 m 0.0131 x 2 0018 X 2 5 5086 m>  0,0130 m
| = 0,0263 m° = 0,0336 m
| ] . |
Total = 0.1087 m
* =
) )
0 N
0 ~
# | |
| 7L~ lo75 . 478 L TS 7"
T o H P 1 1{' 7
0.01959 x 20,0094 m> 0.0177 m° 0.0139 m°
= 0,0391 m® - o
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shutter Design

Saving ¢ Total wooden quantity = 0,203 M3

Saving = 0.1072 M

% saving = 34,5 ¥
Windows ¢
Sl. Size Sect. No. Type of
No. shutters
1 120x120  As per figure 2 Double leaf
2 60x120 ~do- 1 Single leaf
3. 90x120 -do=- 1 Double leaf
4 90x90 ~do=~- 1 Double leaf
Frame size ¢
Saving : Total wooden quantity = 0,1635 e

Saving = 0,0773 M3

# saving = 32,1%

W

Shutter Design :
Saving : Total wooden quantity = 0,0801 1w

Saving = 0.0286 M

/% saving = 26.3 4

Dado in the kitchen can be avoided.

Architectural Elements :

Form of new plan developed is more flexible with the

possibility of shearing wall. This can result in more saving.
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Saving in one dwelling unit :
2,35 M

Length of additional shared wall =
% Length of shared wall = 38,5 %
Material Saving in Unit Saving in
quantity Rupees
Brick 404 No 808/~
Cement 10.8 Bags 756/~
Space @
Area " Size Area
B.R. 2.7x3.9 10,53
B.R, 3.3x2,7 8.91
Drg 3.0x4,2 12.6
Dining 2.4x3.1 7.56
Kitchen 1.8x2,7 4,86
~Bath 1.8x1,2 2.16
w.C, 0.8x1,2 0,96
Wash Basin 1.,83x1.4 2.562
Lobby/cupboards 1.48

Total 51.62

Combination of Units and Layout

Revised layout plan has been developed with same clus-

ter concept keeping the optimum cost reduction parameters into

mind, as shown in figure OL-l.
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Saving @
1. Due to sharing of wall and clubbing of three blocks in

a row, road length has been decreased.

2. Due to sharing ofwalls, there is substantial saving
in material like BK and cem. as stated below :

Total length of shared wall = 24,4
-
Saving due to sharing = 9.4 m
Saving in material like BK and Cem.
S1l.No. Material Saving in Savingin Rs.
1 BK 1616 3202/~

CASE I1I (Two roomed Scientist Apartments)

ANALYSIS WITH EXISTING PARAMETERS

Land ¢ It was low lying area, about 45 cm below the adjoining
ground. There was problem of water logging. So area
was filled with imported earth to raise the entire
area upto exisfing ground level., Soil is alluvial
in character.

Foundstion

Type’ Simple stripped foundation
Size 75 cm x 90 cm
Material Brick, cement, sand
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R 12
~ Illumination at PZ_
. ' v . . "_ : . . DotS - 8
Dots - 126 | o Stars - 9 1
Stars - 120 . : h Illumi‘nétio_n .» _
Hlumination 63 + 240 = 303 Lux l L =41 =06
2 1
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L N '
NS
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7 N\
/ \
I N
ANy ;
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.. Stars - 144 1

_ . -} Illumination at Py = 356 : :
- Drg Rm , . ! Total Illumination = 659 Lux  ~

SO R

Now if instead of two windows

Cof 105 x 120 ecms, oniy one

Study shows that by providing window of size 120 x- 120

two- windows, 659 Lux illumi- 'is provided, then even at .

nation has been received at - the farthest point' that ibsv

_..Pl -which “is ot desirable. ' By, 192 Lux ill_urﬁihation_ is
received which is more than
desirable in a living room,
This has further provea that
, o .44 'sq.m. window area is’
. FI g SS L ~.2 o o | :uffiqienf . ;.t.h.a-‘n | 252 sqm

- , : _ o or day light function, thus -

‘resulting in the cost saving. "
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Plinth height : Average plinth height is 30 e¢m from
ground level. ’

e

40 mm thick damp proof course in 1:2:4
cement concrete.

Damp proof course

Walling

(1) Length of 23 cm periphery wall = 33.11m

(ii) Length of 23 cm internal wall- = 8.1m

(1ii) Length of 11.5 cm intérnal wall = 4,85 m

(iv) * Total wall length = 46.06 m

(v) Length of outer wall length = Nil
being shared

(vi) % of outer wall, to be shared = Nil

Ceiling height ¢ 3.05 cm from the floor level

Roofing : Partially precast R.C.C. joists and R.C. Planks
have been used in place of insitu 10 c¢m R.C.C,
slab.

Flooring :

i) Composition 100 mm fine sand filling over rammed earth
75 mm base concrete
40 mm thick floor finish

ii) Floor Finish Drg. RM Mosaic
Drn. RM Mosaic
Kitchen Mosaic
Bath W.C. Mosaic
Bed Room Plain cement concrete
iii) Dado Kitchen (Mosaic)

Bath (Mosaic)
iv) Glass Strips Plain glass, 6 mm thick



Architectural Planning Elements

Plan Form

Plan form is not compact as it

periphery wall length and less
outer walls as is clear from p

167

has many effsets, more
possibility of sharing
lan EP2

Space :
Plinth area = 49,29 m?
Floor area = A% per detail
Size Area
. Drg. Room cum 5.,21x3.05 15.89 m2
Dining Room

. Master Bed Room  3,05x3.9 11.89 M2
. Kitchen 1.815%2.65 4.80 m°
. Lobby 1.98x1.225 2,425 m2
. Bath room 1,815%1.25 2,268 m?
. W.C. 0.99x1.225 1,163 n°

Total 38,436 m°

2

Internal unavoidable movement area

Doors and Windows

Doors
Size Noe.
105%206 3
90x206 1
75%x206 3

= 6.,945 m® - 17.38 %

Type of shutter
Panelled, single leaf
Panelled, -do~-
Panelled, -do-
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Windows
Size | No Type of shutter
105x122 2 Panelled
90x122 1 Panelled
75%x122 1 Panelled
75x90 1 Panelled

Combination of Units and Layout

. One block consists of four dwelling units being served
by one staircase. ‘ -

. All external walls are independent, not shared.

. It is a cluster type layout with community space in
the centre. o

. There are eight blocks located independently, with the
result there is increase in road length and ‘humber of
sides adding to the plastering and masonry work.

Services o

Sanitary and Water Supply (for two dwelling-units)

. Length of waste water = 6.5 m
o Length of soil pipe = S.1m
e No. of floor traps = 2
T e No. of G.T. = 2
e Length of vertical waste = 6m
: water pipe
T e Léngth of vertical soil pipe = 7.15m
No.of inspection chambers = 1
Length of G.I. pipe for . 13

water supply
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Inferences

1.

2.

3.

4.

Due to wrong position of sink, length of waste
water pipe has increased. '

,4.

b
Two gulley traps have been provided, which can be

reduced to one,

Due to independent location of blocks, separate I.C.,
and sanitary pipes have been provided, thus increasing
the cost. B

.Due to cluster layout plan planning, the length of exter-

nal service has also increased.

Electrical (for one dwelling unit)

Length of electric line from meter =

. No. of wall lights = 9

. No. of power points = 2

. No. of 3 pin light sockets = 3

. No, of fans = 3
Miscellaneous

1. width of cupboard = 100

2.

ANALYSIS WITH OPTIMUM COST PARAMETERS

Length of 23 cm wide concrete facia
over sun projection =

|

A revised plan as shown in Fig. OP 2 with minimum changes

keeping the optimum cost parameters into mind has been deve-

loped and analysed to prove the effective savings.
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Analysis

Land ¢ Due to proper selection of site, cost of filling
could have been saved.

Saving : Earth filling cost

Foundation:

45 cm earth filling has increased the foundation
depth from 90 c¢cm to 135 cm, as shown in the figure.

Increased quantity or saving per dqplling units @

Material Savingin Unit Saving in
quantity Rupees

Brick 2346 No 1173

Cement 63.48 Bag ~ 4443.6

Plinth height

30 cm from ground level

So, no saving due to this element.

Damp Proof Course (1:2:4)

Suggested optimum thickness of damp proof course is

2.5 ¢m

Saving ¢ 40 % Material Saving in Unit  Saving

quantity in Rs.

Cement 1,25 Bag 87.5




Walls (Superstructure)

(i) Length of 23 cm periphery wall
(ii) Length of 23 cm internal wall
(14i) Length of 11,5 cm internal wall
(iv) Total wall length

(v) Length of outer wall length to be
shared

(vi) % of outer wall to be shared

Saving in total wall length = 3.6l m
/4 saving = 7.8 %

Savingrin terms of main material like cement
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31.02 m
'6.0 i1}

5.43 m
42.45 m
4,36 m

14 %

and bricks :

Material Saving in Unit Saving in
auantity
Brick 1117 No 2234
Cement 30 Bags 2100

Ceiling ht. = 270 m, 1 bag cem. = Rs. 70/-

500 Nos BK = Rs. 1000/~

Ceiling Height

Suggested optimum ceiling height is 2.7 m

Saving = 30 c¢m
# Saving = 10

Saving in terms of material cement and bricks

Material Saving in Unit Saving in
quantity Rs.

Brick 1460 No 2920

Cement 29 Bag 2733
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Roofing :

Partially precast R.C.C. roof has been used in place of
conventional R.C,C., R.B.C. or R.B. roofing which is about 20 %

cheaper.

Flooring

i) Composition : Same as given, so no further saving.

ii) Floor Finish : P.C.C, flooring for drg. room and dining

room considering that most of the floor is covered
with carpet and interior furniture. As mosaic
finish in floor is four times expensive than P.C.C.
finish, so considerable saving can be achieved.

Use of 3 mm glass strips in place of 6 mm will
give further saving.

This will result in saving in flooring and roofing consi-

derably.
Saving in floor area = 4,68
% saving = 11.7 4
Doors and Windows
Doors
S51.No. | Frame size Sect. size No.. Single leaf
panelled
1 100x200 12,5%6,5 2 Single leaf
panelled
2 90x200 12,5%6.5 1 , e
3 90x200 10.0x6,5 1 "
4 75x200 10,0x6.5 2 't
. 3
Saving = 0,068 I

% saving = 24,9 %



FRAMES

122

0.1088 - - - 0.033
Total = 0.1982

~ PANELS
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#‘
|
C 1T

0.0729 0.028
Total = 0.8007 M3 ‘

] s 3

0.037

0.025
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" 0.0257

- 0.0199 .m -



. FRAMES

120
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4 . | 'b o
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0.0398 | 0.028

Total = 0.154 M?

 PANELS

Y
T

o Saving

Saving §

o5

778

Xz

. 178 o |
. R -

_{

0.531 040139

Total = 0.5543 M3

Saving = 0,2464 M
Saving § 30.7 .

GO

_ 'v »» 1  ,J

. 0.028 M*

it

22,3

47:5

© 10,0094 M3

P /1 1_-'8'

0.0442
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FRAMES

Size " No.

C105 x 206 - 3
90 x 206 o
75 x 206 3

oS

_ | os 4 ‘| 20 - ; 75 -|I

0.12 C0.039 01139 W
Total = 0.273 m® ' R

PANELS

200
I
l
|
[
i
1
I
i

| o= ; L 423 . e, ’63| 

. 0.066 - 0.043 0.033 -~ - 0,09 m® -
. Total = 0.229 | | o N



Zzoo

+

. FRAMES

12,5 x 6.5 12,5 % 6.5

oo . o | 20 . |

' x
0.078 M3 : o . 0.038.M°

Total = 0.205 M3

PANELS

_,_ae.‘vv e

x2

0.0634 M® . 0.0598 M3

Total = 0.1776 M2

Saving 0.0514 M3
Saving 8 . = 2241

P20

0% 6.5 10 x 6.5

0.03 M} . - S 0.‘05'93 M3

Savimg -~ © = 0.068 M?

e

Saving % = 24.9 %

x2

0,0544. M?



Shutter Design
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- Saving :
Total wooden quantity = 0.1776
Saving = 0,0514
% Saving = 22.4
Windows
S1l.No, Size Section No. Type of shutters
1 90x120 3.5%7.5 3 Panelled
2 90x90 3.5x7.5 1 Panelled
3 60x120 3.5%7.5 1 Panelled

Frame Size :

Saving ¢

Total wooden quantity

Saving

/7 saving

Shutter Design

Saving ¥

Saving

/% saving

Total wooden quantity

0,154 m
0.044 M
22,2 %

= 01554 M
= 30.7 %

Dado in the kitchen can be avoided.

Architectural Elements

3
2

Form of new plan developed is more flexible with the

possibility of sharing wall, This can result in more saving.
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Saving in one dwelling unit

Length of additional shared wall = 4,36 M
% length of shared wall = 14 4
Material Saving in _- - Unit Saving in
quantity Rs.
BK. 1100 ~No. 750
Cem. 3 ‘bag 210
H.=2,7Tm -
Space :
l Area Size Area (M2)
B.R. 2.7x3.9 10,59
Drg.cum Dining 3,00x5.10 15.3
Kitchen 1.8x2.7 4,86
Bath | 1.8x1,.,2 2.16
W.C. 1.1x0.9 0.99
¥iash Basin 1.35x0.6 0.81
Lobby/Cupboards 1.1x0.5 0.55

Combination of Units and Layout

Revised layout plan has been developed with same
cluster concept keeping the cost reduction parameters into

mind, as shown in figure OL-2

Saving @

1. Due to sharing of wall and clubbing of three blocks in
a row, road length has been decreased.
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2. Due to sharing of walls, there is substantial saving
in material like Brick and cement as stated below.

Total length of shared wall = 13.08 m
Saving due to sharing = 18,75 %

Saving in material like BK and cement

S1.No, Material Saving in Saving in Rs.
quantity
1 Brick 3300 2250

2 Cement 9 630




CHAPTER-8

CONCLUSIONS AND RECOMMENDAT IONS

Though the inferences have been given at the end of

analysis of elements, conclusions in the form of guidelines

are as followed :

1,

2.

4.

Land selected for the house construction should not be

low lying and should be free from undulations,

Design of fbundations is governed by the soil bearing
capacity and load of structure. So while deciding about
the future»eXpansion of building, the factor vertical
expansion must be kept intommind as cost of foundation
increases in the initial stage itself. So house buil-
ders should be definite about the future, planning. For
the average double storeyed house with good bearing |
capacity soil, 60x75 cm foundation size has been reco-
mmended for this region. It has been proved that cost
of foundation may increase by 15/ to 20% properly desig-

ned foundations are not used.

Plinth height in the residential buildings should not be

more than 3C cm, However, it may be reduced to 15 cm

in case of E.W.S. category. Due to this, saving upto
257/ can be achieved.

25 mm thick, 1:2:4 cem.conc. dzmp proof course is suffi-

cient. The thickness above this will only increase the

cost upto 20% can be reduced in this component of buil-

ding.



5.

10,
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As 34/ of the building cost is consumed by walls, so
this element should be given due care. No. of inter=-
nal walls, thickness of wall total wall length, common
wall length are some of the parameters which should be
properly considered. So plan should be as compact as

possible.

With due considerations of this parameters, saving upto

jagz can be achieved.

2.7 cm optimum height of ceiling is recommended as it
satisfies the fan height as well as thermal condition
to a desirable limit., Height beyond 2.7 m is undesira-

ble and will simply affect the cost.

There should be as minimum offsets is a building as
possible as this will increase the wall length. Thus

consuming more searce material like brick, cement.

Width of room should be 2.7 m for bed rooms and 30 m

for living room.

If it is only one room dwelling unit is E.W,S., width
can be reduced to 240 cm but in that case there should

be minimum doors openring inside the room,

In case of E.W.S., elongated rooms with width 2.4 m

are more useful than the square rooms with same area.

For one room dwelling unit, size of kitchen should be
2.4x1.5 or 1.8x2.4 m. And for two room and three room

dwelling units 2.7x1.8 and 2.7x1.8 respectively. The
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kitchen with more than 2.7x1.8 m size will add more in
cost than the function.

11. Size of cupboard should be governed by the width 0.9 m .
and 1.2 m. 0.9 m width of cupboard is more recommended

as its shutters will cover less space.

12 Cupboards are costly items. There should not be more

than one cupboard of width O.9 m or one room.

13 Cupboards should be located neéar the entrance door and

along the unavoidable movement area.

14 The room sizes are guided by the sitting capacity, type
of furniture and room function., Following sizes for

different type of rooms are recommended.

One Room Dwelling Unit

Multi purpose room 2.4x4.2
2.7x3.75
Kitchen 2.4x1.5
2.7x1.5
W.C, - 0.80x0,11
Bath 1.2x1,2

Two Room Dwelling Unit

Drg. Room ‘ 2,7x3.9 m
Bed Room 2.4%3.9 m
2.7x3.3 m

Kitchen l1.8x2.4 m



Bath

w.C,
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1.2x1.5
0.8x0,11

Three Room Dwelling Unit

Drg. Hoom

Dining Room

Master bed room

- Children bed room

Bath

" W.C.

15,

3.0x3.9

2.7%3.9

2.4x3,.6
or © 2.7x3.3 m '

1.2x1.5
1.2x1.8
1,8x0,11 m

Following clubbing of units shall be more economical

for various categories.

E.W.S. (1)
(2)
L.I.G. (1)
(2)

M.I.G. (1)
(2)

(3)

Combination of four units with central
courtyard and front open.

Combination of units with partial rear
yard and front open.

Combination of four units with partial
rear yard and front open.

Combination of two units with partial
rear yard and front open.

Combination of two units with partial
rear yard and front open.

Combination of two units with full rear
yard and front open.

Combination of two units with rear yard,
partial side and full front open.
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Doors and Windows

a) There should be as minimum internal doors as
possible.

b) Door in the kitchen and door between drg. room
to multi purpose room or lobby can be avoided.

¢) Angle iron frames are more economical than the
wooden frames.

d) Sections of wooden frames of all internal doors
and single rebated windows should be 6x10 cm
where as wooden section of all double rebated
frames of doors and windows are recommended as
6 cm x 12 cm.

Doors with singie panel or maximum two panels are

more economical.

Sihgle leaf panel door is more eéénomical than double

leaf panel door.

A substantial cost can reduced by locating the windows

with reduced size in the centre of the roomn.

Ventilators above windows located in the windward
direction are not effective and simply increase the
cost and should be avoided. Ventilators opposite

to windows above doors or windows are functionally:

more useful.

If windows are designed as per room size and inter-

nal furniture layout, substantial saving can be

achieved.
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Row type layout is economical than cluster type
layout as road length and wall length is largely

shared in the previous case.

So in the case of E.W.S. and L.I.G., row housing con=-
cept should be recommended to reduce the building and

and development cost.

Services should in combined and near to each other

as possible as it will greatly reduce the pipe length.

One way span roofing is more economical than two way
span for E.W.S., category where only single storey
construction is being suggested or where no inter-

mediaté walls are proposed.

For mass housing programmed prefabricated units are

economical than conventional R.C.C. or R.B. slab.

In areas where bricks are of very good quality, R.B.

or R.B.C, roofing is economical than R.C.C. roof.

Mosaic finish in flooring is four times eXpensivé
than the ordinary cement flooring. It has also been
observed that most of the area is occupied by the
furniture and carcet in the rooms of M.I.G./H.I.G.
categories. So use of mosaic finish for these
category of houses is undesirable and should be

avoided.
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Saving due to this will enable the planners to
provide floors to houses of E.W.S. category which
are being.denied of this element at present. If it
becomes very necessary to provide mosaic flooring
to MIG/HIG it should be limited to kitchen, W.C.,
Bath and Drg/Dining, Kitchen, W,C,, bath in the
case of M.I,G,, H.I.G./ respectively.
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