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FOREWORD

It is my pleasure to present the Annual Report of the Building Materials and Technology
Promotion Council for the year 1995-96. Responding to the problems confronting the
building materials and construction industry, the Council, during the year, mounted thrust in
its activities on identifying the gaps for sustainable development of building materials
industry and coordinated its efforts with concerned agencies for developing appropriate
strategies to create better acceptance of proven innovative technologies. Considering the
already available experience in terms of research results, products and processes at the
R&D institutions and the limitations in their large-scale application, the Council this year laid
emphasis on bridging the gaps in commercial exploitation of the process technologies with
a view to facilitate their expeditious transfer from lab to land.

It has been a common observation that research-market link in the area of building
materials is in infancy and it needs to be strengthened. The entrepreneurial community do
not easily come forward for investments in the production sector of building materials
particularly based on recycling of agro-industrial wastes and byproducts. The financial
institutions also adopt a conservative outlook in the appraisal of industrial projects for waste
based building materials and components. They are apprehensive of market acceptance of
these innovative building materials and find that most of these have a high market risk if not
technology risk. Recognising apprehension of both the investors and promoters, few new
processes were identified and attempts were made to develop process technologies which
could be adopted at small scale industrial production level instead of going in for large scale
manufacturing based on high-level mechanisation or automation. This approach would
avoid use of sophisticated machinery which in most cases has to be imported thereby
substantially increasing the cost of establishing an industrial unit for waste based building
materials.

The other area where efforts were made during the year included strengthening of
production base of several Building Centres in different regions. Most of these Centres have
been producing simple building components by handmoulding methods which not only
hamper their productivity levels but also affect the quality of the final products. Efforts were,
therefore, made to introduce mechanised methods for producing components like lintels,
door and window frames, blocks, panels etc. Convinced with the better efficiency and quality
in the production of such components through the methods promoted by BMTPC, several
Building Centres accepted new production technologies particularly for door and window
frames, lintels and walling blocks. As a result several Centres in eastern and southern
regions strengthened their production facilities with the support of the Council during this
year.

Yet another activity of importance undertaken during the year pertains to transfer of
technology developed by the Council to the entrepreneurs for setting up commercial
production units. Earlier Council has been playing the role of an interface organisation
between the institutions developing the new technologies and the entrepreneurs thereby
facilitating transfer of technology developed by other institutions. In the present case the
Red-mud Composite Door Shutter developed by the Council last year in collaboration with
Regional research Laboratory, Bhopal and CPWD was perfected and the process
technology transferred to two entrepreneurs in Tamil Nadu and Madhya Pradesh. This has
been first instance where a technology developed by BMTPC has been marketed for




commercialisation. Similarly there are few other types of door shutters based on plantation
timber and a bamboo-mat roefing sheet on which development work is in advanced stages.
It is hoped these technologies would aiso be available for transfer in near future.

With fast expanding programmes under economic liberalisation policies of the
government, Council has restructured its functions of technology evaluation and validation.
Inthe context of its international activities the Council has further strengthened its interaction
with UNIDO and UNCHS. As reported last year, a programme for deveiopment and
promotion of alternative building materials based on local raw materials particularly the
composites from natural fibres was formulated at the instance of UNIDO for developing a
cooperation programme between developing countries from Asian and African regions.
They have shown further interest in supporting such a programme and the Council has been
initially requested to strengthen a database on the availability of various natural fibres which
can be utilised in the production of composites for building applications. Such a cooperation
programme had also emerged as a recommendation from the International Workshop on
Industrial Composites organised by UNIDO last year where Council was actively
associated.

As reported earlier, the Council is currently working on an IDNDR project concerning
development of technology packages for disaster resistant construction. The scope of this
project was expanded during the year when the Ministry of Urban Affairs and Employment
set up an Expert Group for preparing the Vulnerability Atlas with regard to the natural
hazards like earthquakes, cyclones and floods. The Council has been closely working with
this Expert Group for developing a Vulnerability Atlas of India which would serve as a tool in
the long term strategies for mitigation and natural disaster reduction and would help in
adopting pro-active measures in this direction.

| would like to place on record the valuable guidance and continued encouragement
received from the President, Members of the Board of Management, and from the Chairman
and Members of the Executive Committee for the programmes and activitigs ofr the Council.
Our thanks are particularly due to HUDCO, NHB, CSIR, CPWD, DST, for their support, and
interest in strengthening the promotional efforts by the Council. | would also like to
acknowledge the cooperation of my colleagues in the Council and their cooperation in
carrying forward our work. The Council gratefully acknowledges the support and
cooperation received from the officers and the staff of the Deptt. of Urban Employment and
Poverty Alleviation, Ministry of Urban Affairs & Employment which has greatly helped not
only in meeting our targets but also in furtherance of the objectives of the Council.

PR R
e
(T.N.Gupta)

Executive Director
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INTRODUCTION

Since its inception in 1991, the Building Materials and Technology
Promotion Council has been continually striving to promote
development of indigenous technologies based on optimum
utilisation of local resources. These technologies cover products,
processes and techniques. In the process, BMTPC as an interface
and promotional organisation has established continuing
operational links with number of Central and State Ministries/
Departments, R&D organisations and host of other institutions
and agencies who have a stake in housing and building sector
particularly and overall construction sector generally.

Over an initial period of four years the Council has pursued
a range of activities which have been disseminated through Annual
Reports, and a large number of other user friendly publications,
brochures, technology packages, news letters etc. With increasing
interaction and rising expectations of related departments,
organisations and agencies the Council has lately restructured its
thrust areas and scope of activities based on experience, better
understanding of the building sector and changing scenario of
construction industry in the context of economic liberalisation
policies and programmes. The activities of the Council henceforth
will be taken up under the following major areas of concern:

+ Developing interaction and collaboration with R&D,
standardisation, academic institutions and commercial sections
of foreign missions for selection and evaluation of appropriate
building material technologies;

« Identification of appropriate technologies for waste utilisation,
wood substitution, upscaling of bench level technologies;

* Providing technology/financial support for technology
upgradation and back-up services to potential entrepreneurs
and Building Centres in rural and urban areas;

* Studies on region-specific needs and identification of areas for
technolegy intervention to promote cost-effective building
materials and technologies in different regions;

* Enhancing production of building materials and components
by facilitating entrepreneurial activity with the help of industrial
promotion and financial institutions;

» Promoting incorporation of new materials and technologies in
actual construction practices, schedules of specification and
standards;

* Assistance far improving palicy, finance and investment climate
for entrepreneurs;
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* Promoting disaster resistant construction practices - w.r.t.
Earthquakes, Cyclones, Floods; and

* Strengthening technology transfer, training, demonstration and
information dissemination systems in urban and rural areas.

ACTIVITIES DURING THE YEAR

The Council strives to enhance technology environment in housing
and construction sectors by promoting innovative and cost-
effective building material and construction technologies. During
the year, the Council continued to provide thrust in the development
and promotion of innovative technologies by organising their
efforts in following main areas:;

1. Standards and Specifications for Cost-Effective Innovative Building
Materials/Components and Construction Systems

e

The scarcity, frequent non-availability, constantly rising costs of
building materials and declining quality of housing construction
have been causing concem to Central and State Governments.
Despite a number of innovative energy efficient and low cost
building materials and construction techniques developed by R&D
institutions, these technologies have not been adopted in common
construction practice. Lack of standards and specifications has
been generally mentioned as the main factor coming in the way
of wide scale adoption of these innovative technologies.

The BMTPC took up the task of formulating spegifications on
identified cost-effective building materiais, combo’ne’%ts and
construction techniques which have potential for large scale
adoption and bringing down the cost of housing and building
construction. Several of these items were not so far covered by
Indian standards and codes of practice. After the specifications
were formulated by BMTPC, now available as a Council's
publication titled “Standards and Specifications for Cost-Effective
Innovative Building Materials and Techniques”, formulation of
Indian standards and codes was taken up with the help of
concerned Sectional Committees of the Bureau of Indian
Standards (BIS). Thus the standards and specifications have
now been finalised on the items shown in Annexure-Vill. The
CPWD has also incorporated majority of these items in their
schedules of specifications. The State Govts. of Orissa and
Kerala have also taken the lead in adopting many of these
technologies. Rajasthan Housing Board has also incorporated a
number of these technologies in their schedule.
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2. Development of Machines for production of Building Materials & Components

2.1 Development of Hydraulic pressing Machine for Manufacture
of Flyash Sand-Lime bricks

The Council is developing a hydraulic pressing machine for
manufacture of flyash-sand-lime bricks. The machine will be
eléctrically operated having high output. Technical specifications
of the machine are as under:

Production capacity 750 bricks/hr
No. of bricks per station 2 Nos.
Size of mould box 215x245x125mm or 180x200x162mm
Effective thrust 120 ton
' Effective compacting pressure 240 kg/cm?
Motor 15 H.P.
Labour force required 4 Nos.
Overall size of machine 2.5mx1.3mx1.4m
Weight of machine 2000 kg.

The bricks produced by this machine will have good consistent
quality, cheaper in cost and reduce dependability on conventional
burnt clay bricks which are energy intensive.

2.2 Development of New Stabilised Earth Block r?algin_g Machine

For large scale production of stabilised earth blocks, tI;e Council
with the help of Auroville Building Centre has developed an
improved process for manufacturing of blocks. The new production
process uses following four components which have been
developed and are under trial runs currently.

i. CRUSHMAN: A manually operated soil crusher

i. AURAMATIC: A motorised semi-automatic press with a diesel
engine

iii. MIXAMATIC: A motorised soil mixer with a diesel engine
iv. CRUSHAMATIC: A motorised soil crusher

These equipments are not presently available in India and are
designed in such a way that it can be easily adapted to Indian
conditions. The capacity of block press is 1500 to 1800 blocks/
day. These will ensure regular quality of blocks and lower the
cost of blocks. The technology will be shortly transferred for
commercial use.
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With the development of these machines, production of
compressed earth blocks would become viable option for large
projects and entrepreneurs would be able to set up stabilised
earth block making units to meet the market demand on
economically viable options.

2.3 Development of Clay-Flyash Brick making Machine

The Council is developing a semi dry hydraulic press and mixing
system for manufacture of clay-flyash bricks using all types of
soils {including black cotton soil) and flyash continuously. The
capacity of the press will be 10,000 bricks/day

2.4 Development of Automatic Coal Stoker for Brick & Tile
Industry

The automatic coal stoker will be used for feeding coal in the
traditional Bull Trench Kilns. The coal stoker has been developed
as a small motorised screwed conveyor fitted with a coal hopper
and connected to the feed hole through a vertical pipe with
inspection lid at top. The capacity of these stokers is 0.75 cft. per
%2 hr. and each stoker weighs about 30-35 kgs. The use of coal
stokers will help in reducing consumption of coal, in improving
percentage of first class bricks due to more efficient flame spread
and burning of bricks in kilns. This device has been greatly
appreciated and welcomed by number of brick kiln owners who
attended its demonstration organised at a brick kiln near Rohtak.

2.5 Precast Concrete Door/Window Frame making Vibrating
Table

A vibrating table for manufacture of RCC Door/Window frames of
different sizes has been developed. This machine is capable of
casting 4 door frames or 5 window frames in a day. The power
requirement is 2 H.P. per table. The size of machine is
2400x1200x750mm. Nearly 70 machines have already been
fabricated and supplied to production units.

2.6 Development of Hot Press for Manufacture of Bamboo Mat
Corrugated Roofing Sheets

Recognising the urgent need for an appropriate roofing technology
for North-Eastern Region, a project for developing bamboo-mat
corrugated roofing sheets has been taken up by the Council. For
this purpose, a 1 day light hot press is being developed for
production of standard size bamboo mat corrugated roofing sheets.
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2.7 Machine for making Red-mud jute polymer door shutters

The Council is supporting development of a machine for making
red-mud jute polymer door shutter. Laboratory scale trials are
being currently carried out. The technology for making door
shutters has been transferred to an entrepreneur at Madras who
is currently finalising the design for commercial production unit.

3. Production of Building Components

In order to promote production of cost effective building
components and improve their availability in different regions,
two simple machines have been developed under the sponsored
programme of the Council. One of these machines is for producing
precast RCC door and window frames which are now becoming
popular with the fast depleting timber resources. The machine
has been welcomed as a help in mass production of such
components and two production centres have been established
at Bhubaneshwer and Guwahati where machines have been set
up to produce 80 to 100 door and window frames per day. The
Building Centres from Roorkee, Jammu, Narangarh (Orissa),
Thiruvananthapuram and Madras, are in different stages of
establishment. Another machine has been developed with the
help of Auroville Building Centre for production of stabilised soil
blocks. The machine has already been designed and fabricated
and is currently under trial runs. Besides helping in their mass
production the machine will also enhance the quality of stabilised
mud blocks for construction.

-
=

4. Support to Building Centres

4.1 Under the centrally sponsored scheme being implemented
by HUDCO, the Council is evaluating the various low cost
technologies being propagated by these centres with a view to
ascertain the cost effectiveness and suitability for field application.
The Council is extending technical guidance and financial support
for strengthening the quality control and testing facilities. During
the year production facilities at several Building Centres were
strengthened with the support from BMTPC. In order to popularise
the experience gained at successful centres a few films on
Technology Transfer have been prepared by the Council.
Following activities have been undertaken at various Building
Centres during the year.
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Auroville Building Centre, Pondicherry

* Development of high speed earth block making machine.

* Training of personnel from Narangarh Building Centre in Ferro-
cement technology.

* Construction of a prototype house with ferro-cement roofing
and earth block walling.

Building Centre, Roorkee

* Construction of prototype house with new flexible system.

* Development of walling blocks from industrial waste.

» Setting up of production unit for RC door and window frames.

* Development of a new masonry binder from Industrial waste.

* Development of prefabricated ferrocement sauchalayas.

* Generation of database for cost comparison of traditional vs.
innovative and cost-effective construction materials and
technologies.

* Training programme for 28 masons.

Building Centre, Guwahati

* Training in block making and support for block making
equipment,

* Setting up production unit for precast door and window frames.

Building Centre, Rajasthan

* Strengthening of testing and quality control facilities at 13
centres.

= Development of walling biocks from industrial waste at Kota.

KESNIK Building Centre, Trivendrum R

* Strengthening of quality control infrastructure * = ¢

* Setting up of production unit for precast-door and window
frame.

BDA Building Centre, Bhubaneshwar

* Market survey and feasibility study of promoting production of
pre-cast componenis,

+ Setting up of a production unit.

Building Centre, Narangarh (Orissa)
* Training in production of roofing and walling components.
* Training in production and use of ferro-cement technology.

 Setting up of a production unit for precast door and window
frame.
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Building Centre, Pune
» Production of pre-cast components.

* Construction of buildings with innovative techniques.

Building Centre, Jammu

* Training of artisans in use of new building techniques.

* Setting up of production unit for manufacture of cost-effective
building components.

} District Building Centres at Tejpur, Tinsukia and Hailakandi
i * Setting up of production unit for manufacture of precast door
and window frames, solid/hollow concrete blocks.

5. Development of Wood Substitutes

The Council in close collaboration with Regional Research

Laboratory, Bhopal (under CSIR) had last year developed a door

shutter based on red-mud, jute fibre and polyester resin. This
| technology completely substitutes the use of wood in the door
shutters and has been received well by construction organisations.
A large number of such shutters produced at RRL were tested
during the year both in laboratory and in field by CPWD and
j BHEL. The CPWD after intensive testing have introduced minor
f modification in the design and have finally approved the use of
this door shutter in their building works. In order to produce the
) shutters and make them commercially available the technology
has been licensed to two entrepreneurs one each at Madras and
Bhopal. Anocther type of door frame and shutter has been
developed based on the use of rubber-wood and poplar wood,
which were so far found unsuitable as an engineering timber.
The Council is actively engaged in developln‘g the technology for
utilisation of rubber-wood and poplar wood for making door frames
and shutters according to Indian Standards. The few samples
have already been tested as per standards and found suitable for
use in buildings. It is expected that the commercial production of
these door frames and shutters will be taken up in future when
the technology is transferred to the entrepreneurs. However, the
R-wood door shutters based on process technology developed
by BMTPC should be available in market in near future.

L -

e

6. Utilisation of Industrial Wastes (Flyash, Phosphogypsum, Red-mud)

6.1 To encourage wide-spread production of flyash based
building materials the BMTPC is closely interacting with the
Departments of Environment, Power, Central Electricity Authority,
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R&D Organisations, State Housing Finance Organisations and
Entrepreneurial Community all over the country. At national ievei
substantial progress has been achieved in terms of creating
awareness for techno-economic advantages of conversion of
wastes/by-products like flyash and phosphogypsum into need
based building materials. Societal advantage by enhancing their
utilisation due to danger of pollution of environment have also
been focused upon through publications, seminars, national
dialogues and other means of communications. Following are
some of the indicators of progress achieved so far in different
regions;

a. The areas/regions activated to go in for building materials
manufacturing plants are Delhi, Andhra Pradesh, West Bengal,
Uttar Pradesh, Gujarat and Karnataka. Some more
entrepreneurs in other regions have also shown interest in
setting clay flyash brick.

b. Services rendered by BMTPC helps in promotion of waste
utilisation through technology evaluation, funding assistance
of R&D as technology generation and upgradation, facilitation
of financial assistance for setting up materials manufacturing
plants and technical consultancy. NTPC has also a Flyash
Utilisation Division in its establishment, which looks after the
aspects of enhancing flyash utilisation at their thermal plants.
BMTPC has been closely interacting with various Thermal
Power Plants in order to assist them in preparing Actions
Plans for utilisation of Flyash.

C. Atthe instance of Ministry of Urban Development, Government
of India has given excise duty exemption on materials and
products using 25% or more of flyash and phosphdgypsum as
raw materials along with several other waste based building
materials. Custom duty exemption has also been given on
critical machinery required to be imported for manufacture of
materials/components from flyash & phosphogypsum.

6.2 Inorderto help utilisation of flyash being produced in Delhi
the Council is actively coordinating with the concerned agencies
and departments for setting up of few Production Units for flyash
bricks near Thermal Power Stations at Badarpur, Indraprastha
and Rajghat. Terms and conditions for allotment of land to the
entrepreneurs and identification of appropriate technologies and
the potential entrepreneurs have been finalised in close
collaboration with DDA, DESU. DDA has already allotted land to
one firm for setting up a flyash brick Plant near Rajghat Thermal
Power Plant.
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" Fiscal Incentives

To effect economy in cost of housing construction altemate building
materials and new construction techniques need to be increasingly
adopted. Fiscal incentives for promoting new building materials
technologies is an important facilitating feature of Government's
policy support for housing and building sector. In order to facilitate
growth of innovative building materials industry and faster utilisation
of new construction techniques, the Ministry of Urban Affairs &
Employment like previous years, had this year also, submitted
proposals based on the recommendations of BMTPC for fiscal
incentives in terms of excise and custom duty concessions. The
Government of India has been considering such proposals and
has been giving exemptions/concessions on different items
recommended by the Ministry fo encourage production of eco-
friendly and energy conserving technologies. The BMTPC has
been constantly interacting with the housing and construction
sector, building materials manufacturers and various other
concerned organisations in order to identify such new building
materials which are proven and require further policy support for
promoting large scale commercial production in different regions
of the country. The Ministry had kindly considered the proposals
submitted by BMTPC and had strongly recommended the same
to the Deptt. of Revenue, Ministry of Finance for considering the
recommended concessions in excise and custom duties. Itis a
matter of great satisfaction that our recommendations have been
duly considered and Government has given fiscal concessions/
exemptions.

To stimulate increased production of cost-effectivé building
materials, components based on utilisation of industrial and
agricultural wastes and construction technologies, the Council
has been assisting the Government in formulating package of
fiscal incentives. As a result the Government has given various
concessions and fiscal incentives during the currrent Union Budget.

Following amendments were made by the Budget of the year

i. Excise duty on floor covering in rolls or in the form of tiles
product from 30% to 20% advelorem.

ii. To enhance the use of flyash and phosphogypsum for making
building materials regulatory measure relating to maintenance
of records of receipt and use of the flyash and phosphogypsum
was added.

iii. Description of goods under chapter 68.07 was changed from
“good manufactured at the site of construction of building for
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use at such site” to “goods manufactured at the site of
construction for use in construction work at such site” enabling
the goods manufactured at the site of construction of structure
other than building to be exempted from excise duty.

iv. Burnt clay tiles are exempted from duty.

v. Exemption from customs duty on the import of equipment,
machinery and capital goods required for production of building
materials using flyash and phoesphogypsum.

8. Appropriate Technology for Rural Housing

9,

An enlarged programme of Rural Housing has been initiated
under the indira Awas Yojna. The Council was actively involved
as a resource institution in selection and evaluation of appropriate
cost-effective building materials and construction techniques. In
close collaboration with the Ministry of Rural Areas and
Employment a portfolio of recommended technologies has been
formulated for different geo-climatic regions in the country. In
order to promote production of materials and components in rural
regions BMTPC has developed techno-economic profiles for
selected materials which have been incorporated in the report of
small scale industry department on rural housing activities.

9. Disaster Resistant Construction

There are a large number of regions in the country where significant
housing stock is damaged every year due to natural calamities
like earthquakes, cyclones, floods etc. The Coungcil in past has
been providing technology backup services by developing
guidelines for design, construction and retrofitting of different
types of non-engineered and semi-engineered residential
buildings. This year a major initiative has been taken for
preparation of Vulnerability Atlases for different States and Union
Territories in the country. These Atlases which are being prepared
on state-wise basis indicate vulnerable areas with respect to
earthquakes, cyclones, floods falling under different intensities of
risk. The Atlas will contain hazard maps indicating different
intensity zones and data in tabular form indicating level of risk
that existing housing stock is exposed to. The level of risk is
being worked out with reference to the walling and roofing types
adopted in different geo-climatic regions. With the help of potential
risk assessment for the existing housing stock in each intensity
zone proper action can be taken by administration to formulate
pre-disaster and post-disaster strategies. This study further aims
at developing a techno-legal regime to strengthen strategies for
preparedness and mitigation against natural hazards. The
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guidelines for disaster resistant design and construction are also
being developed which could be incorporated in building bye-
laws.

10. Directory of Construction Equipments and Machinery manufactured

in India

The Council has also taken up a project for bringing out a
publication on construction equipment and machinery
manufactured in India. In a similar effort National Institute of
Construction and Management Research had earlier published a
survey in respect of capacities, production and technical
specification of 60 products manufactured by 75 companies.

Keeping in view of wide interest shown in the earlier
publication and importance given to construction equipment
manufacturing under new Industrial Policy, the present exercise
was planned to cover maximum number of manufacturers of
construction equipment and machinery in the country. The draft
Directory would be ready which would then be discussed with
professionals and user agencies. It is hoped to cover over 500
manufacturers as against 75 in the existing document.

It is proposed to publish the Directory during the year 1996-97

11. Preparation for the Habitat-ll International Trade Fair at Istanbul

Habitat 1l, the 2nd UN Conference on Human Settlements would
be taking place during the month of June, 1996 at Istanbul. It has
been decided, interalia, that there would be an Internatipnal Trade
Fair to coincide with the Habitat Il Conference. The Fair ould be
a platform for the countries of world and members of the UNCHS
to present their achievements, prospects and problems in the
habitat sector since the Habitat-1 Conference held in Vancouver
in 1876.

In India, the Ministry of Urban Affairs and Employment, the
coordinating Ministry for India's participation in Habitat il, has
entrusted the task of organising the India Pavilion in the Fair to
BMTPC. The Council, responding to this task has made elaborate
arrangements for acquisition of space from the main organisers
in Istanbul, and addressed over 5000 entrepreneurs, companies
etc., held road shows and is confident of selling the entire space
and putting up a grand display in the India Pavilion. As per
available information, India, having booked 500 sg.meters of
space, appears to be the largest country level presentation in this
Fair. We plan to display technologies and achievements related
directly and indirectly to Habitat sector. By and large these would
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cover, waste based materials & technologies, sanitation, housing,
housing finance, NGO's, water as a major infrastructure input,
environment friendly technologies, small and tiny industries, cities
development authorities, non-conventional energy, rural housing
etc.

HIGHLIGHTS OF THE PROJECTS/STUDIES UNDERTAKEN
DURING THE YEAR

1. Development of waste indices in building construction

The building materials and labour are major inputs in the
construction of housing and buildings. In fact, building materials
constitute almost 70% of the cost when the building is owner built.
Even in the public housing 60 to 65% of the cost goes for building
materials and 20 to 25% to labour. While the need for economy
permeates all aspects of construction processes i.e. land, design
materials, labour, construction methods, lega! environment,
financing pattern, delivery mechanisms etc., the waste in
construction generally refer to the use of materials and labour in
access of the optimal requirements. It has been common
observation that the waste in materials and labour manifests
generally due to one or more of the following factors:

- Overdesign, inappropriate designs, excessive safety margins.
- Lack of standardisation.

- Delays in project commencement or imQIementation or
completion and taking over by owners, %

- Waste of materials during the construction stage for a variety
of reasons including dismantling.

- Over ordering, imbalanced ordering or under ordering of
materials or not timely ordering of materials.

- Lack of efficient project management including material and
inventories.

- Left over materials on site after the project is over.
- Unskilled labour or labour with inappropriate skills.

- Construction methods that are uneconomical or waste
producers.

- Qther miscellaneous reasons.
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Under the present study it is intended to ascertain wastage of
material and labour under different categories of residential
buildings and the study aims at developing waste indices in the
construction of buildings. The output from the study would help in
efforts to encourage use of fast-track technology and innovative
materials. The proper inventories, use of left over materials etc.
will help in economising construction. A 5% savings in wastage
could make a substantial difference in the building cost. Therefore,
need to have proper waste indices for the building construction
industry.

The outcome from this study is a report containing six case
studies giving quantitative data and indepth analysis of the extent
and reasons of waste of materials and labour. The results are of
practical value and could be utilised as tools to monitor the
economy in the use of materials and labour in different types of
construction systems normally employed for large scale housing
developments. It is proposed to continue this study to cover
more projects because experts have desired to have a larger
sample size to arrive at better generalisation.

2. Establishment of R&D centre for the Kerala State Nirmithi Kendra

The need for housing is progressing on a geometric scale. Besides
housing, other constructions with complex requirements and
conditions of working are also needed. These cause a heavy
burden not only on financial resources but on the natural material
resources which are getting fast depleted.

The Kerala State Nirmithi Kendra has with thdse opjectives
popularised Nirmithi movement which has brought about a
qualitative change in the delivery system of housing particularly
for low income sections of society. A number of production
centres and training programmes for workers have helped in
partial fulfiiment of some of these objectives. KESNIK has adopted
technologies developed by CBRI, RRL, SERC and other
institutions. However, lack of orientation to the local conditions
and need for specific trials with local raw materials, industrial or
agro-waste have hampered the absorption of new technology.
There is need for quality research and evaluation and testing
support in the area of building material development. It was
therefore, considered necessary to have R&D facilities to help in
the development of new techniques and materials suitable for the
region and responsive to local needs.

In order to strengthen infrastructure for development and
testing of building materials and components the Council has
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provided financial and technical support to KESNIK. The R&D
facility so established is now equipped to undertake following
activities:

- Materials Testing for cement, sand, aggregate and agro-waste
by-products to be used as building materials.

- Soill testing, exploration, classification of soils and field testing
for design of foundations.

- Testing and loading of components, durability and ageing test.

- Construction related testing for handling, pile - driving, concrete
mixing, curing, transportation laying of quality concrete.

- Study and analysis of local raw materials for use in production
of building components.

3. Establishment of pilot-plant for production of 10,000 clay-flyash
bricks per day

The main objectives of the project are to design the equipment for
raw material preparation based on use of inferior soils i.e. black
cotton soil with flyash to produce homogenous mix; to design,
develop, fabricate and demonstrate suitable semi dry hydraulic
press for production of 10,000 clay-flyash bricks per day on
continuous basis; to design the continuous firing and cooling
systems. The output from this project will help in designing and
setting up a 10,000 bricks per day plant for producing clay-flyash
bricks on continuous operation system. If the results are
satisfactory a pilot plant will be set up near Nagpur. Laboratory
trial is in progress for the development of clay-flyash brick making
machine using different types of soil including black cotton soil
and flyash. The Council is taking up this project in close
collaboration with RRL, Bhopal.

4. Development of stone cutting, jointing & polishing technology

A suitable cutting, jointing and polishing technology will be
developed for manufacture of furniture and building components
from hard stones. The project is being monitored by the Regional
Research Laboratory, Bhopal. This project will be helpful in
setting up of cluster of stone industries in Madhya Pradesh and
nearby areas. Survey on availability of various types of stone is
in progress.
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