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FOREWORD

1991-92 was the year during which technology transfer activities
of the BMTPC were well received by the professionals, the researchers,
building material manufacturers, prospective entrepreneurs, the corporate
sector, and organizations and NGOs engaged in housing sector.
Standardisation of new materials and techniques, dissemination of
information on flyash and other waste based technologies, interaction
with building materials manufacturers and construction agencies in public
& private sector were accorded high priority in the promotional activities

during the year.

Promotional role of the Council with focus on enhanced utilisation
of wastes in building materials sector not only emerged as a thrust area
in its own right but has now earned the recognition by the Government.
While long awaited fiscal concessions have been granted in the two
Central budgets presented during the period under report, the other
departments and agencies lent their support to the lead role that BMTPC
is playing by coordinating the activities for enhancing utilisation of
flyash in the building materials and construction sector. With the fiscal
incentives given and attempts made at information diffusion it should
trigger entrepreneural activity in different regions.

A large number of enquiries on sourcing of technology, equipment,
possible collaborations, credit facilities etc. and requests seeking
technology and financial support for different activities in the areas of
development of new products & processes, strengthening of infrastructure
and documentation of innovative technologies have been received by
the Council. Besides, several requests have been received for seeking the
Membership of the Council. This appears to be the result of initiatives
taken for establishing and fostering linkages with representative
organisations/associations in the country.

The Council through its contribution in various Sectional
Committees, has established strong links with Bureau of Indian Standards.
While strengthening of technology base of Building Centres has been a
common area of mutual interest that helped in establishing a close
working relationship between HUDCO and BMTPC, the technical
appraisal of proposals for setting up building materials industries has
been a continuing activity between NHB and the Council.

During the year Council got an opportunity to interact with
International Agencies like UNCHS, UNIDO and SAARC. The BMTPC
can draw satisfaction from the fact that rationale behind establishment of
such an interdisciplinary apex level set-up has received international
recognisation as reflected in the recommendations made by the National
Consultation on the Building Materials Industry organised by UNIDO/
UNCHS and participated by 45 countries at Athens in November, 1991
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Wwhere the concept was presented based on the Indian experience of
setting up BMTPC. With the initiative taken by the Council at the ninth
meeting of the SAARC Technical Committee on Science and Technology
held in Oct'91, the Low Cost Housing and Building Technologies has
been included in the future S&T cooperation programme in the area of
S&T amongst SAARC countries,

Despite a bare minimum component of technical staff available at
the Council, a number of technical papers were communicated or
presented at different national and international events.

I attribute whatever has been achieved to the encouragement
received from the President and the members of the Board of
Management, by their approval given to the Action Plan of the Council
and to the continued valuable guidance and inspiration received from
the Chairman and the members of the Executive Committee. I am
thankful to my colleagues in the Council for the cooperation extended in
carrying ahead the work entrusted to us with full zeal and enthusiasm.
The Council gratefully acknowledges the support and cooperation
received from the Officers and staff of the Ministry of Urban Development
in strengthening our programmes and activities.

—’
T.N.GUPTA

Executive Director
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INTRODUCTION

The Building Materials & Technology Promotion Council was set
up in July, 1990 as an apex interministerial organisation to coordinate
technology transfer activities in housing and building sector and to
promote cost-effective innovative building material technologies for
enhanced production in different regions and adoption in public and

private construction practices.

With the technology emerging as a critical parameter in the changing
scenario of housing and building sector and in the background of a large
number of Central and State level organisations/agencies contributing
to the process of decision making or implementation of housing
programmes, extension of technology is not only becoming an urgent
need but highly complex in nature. The action in technology transfer is
generally slow and its time-scale unpredictable as it involves continuing
interaction and action on the part of a large number of concerned agencies
who have their own charters and differentiated priorities. For an
organisation responsible for technology transfer, success lies in the art of
interweaving its activities with the action plan of other related
departments, organisations and agencies responsible for decision making
in their respective areas. In order to develop a mission oriented approach,
further initiatives and steps have been taken during the year for creating
operational linkages with concerned agencies, responsible for R&D,
housing construction, industrial promotion, fiscal incentives, marketing
and environment.

It has, therefore, been possible to create a more clearly defined
niche and a better appreciation for the role, BMTPC can play in creating
awareness amongst concerned professionals, agencies and entrepreneurs
about the new technological advancements and incorporation of these
innovations in their areas of work. This is adequately reflected in the
rising number of visitors, who include prospective entrepreneurs,
materials manufacturers, researchers and State Governments
representatives desirous of enlisting Council’s assistance in their missions
and projects. Apropos the decision of an interdepartmental meeting, the
BMTPC has been identified as a nodal agency for assisting in
implementation of the national policy on Flyash Utilisation. In this
connection, preliminary Action Plan has been drawn which has been
included in this report. It is proposed to sharpen it further for a time-
bound action after discussing it widely with concerned Central and State
Government departments and agencies.

The year has been particularly eventful on four fronts; firstly, the
National Housing Policy (NHP) has been reformulated which lays stress
on intensification of the technology transfer activities and on evolvingan
integrated approach for improving availability of cost-effective innovative




building materials at decentralised locations in urban and rural areas.
The objectives of NHP have further helped in restructuring the
Technology Action Plan evolved by BMTPC.

Secondly, the on-going national exercise for formulation of the 8th
Five Year Plan afforded an opportunity to the Council to strengthen its
Action Plan and identify appropriate thrust areas in line with the
objectives and programmes being embodied in the Sectoral Plan for
housing. The active participation in the different meetings organised by
Planning Commission on the subject has created a better understanding
for the role, responsibilities and capabilities of BMTPC.

Thirdly, the Government in its fiscal policy has favourably
considered giving excise concessions to encourage larger investment in
the building materials industry particularly to produce low cost and
waste based materials which is bound to create more investment potential
in building materials production and thereby creating more meaningful
action on the part of the Council. Besides the liberalised economic and
industrial policies of the Government have enlarged the scope for
expanding the horizons of technology search by BMTPC as more joint
ventures and collaborations with other countries would be possible in
future.

Fourthly, the BMTPC established its first links , hopefully for a
continuing interaction, with UNCHS, UNIDO and SAARC. For UNCHS,
the Council facilitated the organisation of two national dialogues with
Indian experts in the area of technologies for Lime Production and Mini-
Cement Plants. The Council has been identified as the nodal point for
coordinating the preparation of a State-of-the-Art Report on Building
Materials & Technologies for SAARC countries in the calender of activities
for 1992.

The role of low cost alternate building materials in improving the
shelter delivery and generating more employment as reflected in the
reformulated National Housing Policy has been the key issue in the
technology extension activities during the year.

A number of activities have been undertaken to promote
development, production and applica- tion of low cost alternate building
materials. For strengthening the technology delivery system in Rural
Housing, the study initiated later last year has been completed and a
large data base on building practices and appropriate technologies for
rural housing has been generated. The Action Plan on technology
intervention required in the rural housing process for study states will
be finalised shortly. During the year, Council was also called upon to
study houses damaged due to Oct'91 earthquake in Garhwal region of
Uttar Pradesh. A manual for assisting in the repair and reconstruction




Identification of
Homegrown
Technologies for
Promotion & Large Scale
Adoption

programme in the affected region and two audio-visual films have been
prepared for transfetring technological options suggested in the manual.

The objective of the present exercise was to identify mature building
material technologies developed at different R&D centres in public and
private sector and to assess their potential for promotion through
industrial production and adoption in the construction of housing and
building. The selected innovative building materials and processes are
indicated in the Appendjx-] alongwith the relevant Indian Standard.
The Council constituted a advisory group consisting of private practising
architects, representatives of CPWD, HUDCO, NHB, BIS, CBRI etc. and
examined the various technologies from the point of their suitability for
application in varying building situations. During the closer scrutiny of
the various technologies developed and offered by research institutions,
it was noted that all the selected items are not yet fully developed and
can not be immediately taken up for wide application and
commercialisation despite successful laboratory and pilot scale trials in
several cases. Out of these, eighteen items have been selected
{Appendix.[-A) which can be taken up for full scale field trials in
construction works both by public and private agencies. Draft
specifications and codes of practice have been formulated in collaboration
with Civil Engineering Division of the Bureau of Indian Standards.

In order to take up intensive promotion of these identified items,
information on following aspects is being collected from the concerned
institutions so that suitable technology packages for different target
groups of users can be prepared.

Specifications for raw malerials.
Specifications for end product.

Testing procedures for final product at the production point and
performance in use.

Details of manufacturing process and /or details of assembly.
Limitations in application with reference to different situations.

Need for training to undertake repair or maintenance.




Packaging of Production
Technologies

Evaluation of Existing
Flyash Based
Technologies

e oL T

b)
<)
d)
e)

g)
h)

In order to promote production of new building materials and
components and to motivate entrepreneurs for investment in building
materials industries simple Technology Profiles have been prepared on
following building materials and components. Information on these items
have been forwarded to some of the State Industrial Promotion agencies
and financial institutions so that these could be utilised in their
Entrepreneur Development programmes to encourage setting up of
production/ manufacturing units in different states. Detailed Technology
Folios (Pre-feasibility studies) are being formulated for detailed
information needed by prospective entrepreneurs. A special brochure
has also been brought out to reach the target group throughout the
country. The brochure includes information about the various fiscal
concessions given by government and the technology sources, for raw
materials and process technologies.

Cellular Concrete Components.

Pre-cast Concrete Building Blocks.

Clay Flyash Bricks (CBRI Process).
Flyash-Sand-Lime Bricks.(CFRI Process)
Cement-Fibre Roofing Sheets.

Precast Roofing Flooring Systems.

Bricks from Alumina Red-Mud.

Number of process technologies for utilisation of Flyash for the
manufacture of building materials have been developed in the country
by various research institutions, voluntary organisations (Bhanu
International}, and individual researchers, NTPC etc. It has been
reasonably well established that production of following building
materials from flyash is technically feasible and economically viable
provided production process, compatible level of production and plant
& equipment are properly selected.

Portland Pozzolana Cement.

Ready mix flyash concrete.

Sintered Flyash light weight aggregates.
Aerated light weight cellular blocks and slabs.
Clay flyash bricks.

Flyash sand lime bricks.

Lime Pozzolana mixture.

Flyash Lime Gypsum block (Fal-G).
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Tablel: EVALUATIONOFTECHNOLOGIESFORCONVERSIONOFFLYASH
INTOBUILDING MATERIALS & COMPONENTS

SN | Building Materials & Process Technology Use of Dry |Use of Exteniof | REMARKS
Components. Investigators. fiyash Wet flyash | utilisation

1 Porlland Pozzolana cement | Cement manufacluring unit. | Essential - Max-30% Commercially exploited. Quanium of

CBRI, NCB, BICP,CEA. * { ulilisation does nol match the cement
production dus lo various reasons

2 Portiand cemen clinker -do- Essential g Max-30% -do-

3 Flyash concrele CSMRS,CBR!,Cement Essential - Max-25% -tlo-

manufg.units HPL, NCB.
AEC

4 Sintered light-weight flyash CBRI, ACC. Desirable Possible Max-85% Pilot Piant studies conducted. No
aggregate. commercial production so far.

5 Light weight Auo claved TNHB,CBR!BRL, HPL, Essential Max-80% Commercially exploited with forelgn
Aeraled Concrete.(Ceffular | PSIDC. technology. Few machines not available
Concreta) indigenously require impor.

6 Lime pozzolana midure. CBRINLC,CRRI ACC, Pv. | Desirable Possible Max-75% Has nol became popular dug to

enlreprengurs. AEC non-uniform quality and Increased
availabllity of cement

7 Clay-Flyash Brick CBRI,CPWD WBPDCL, Pvt. | Desirable Possible Max-35% Commercially expioited. Gradually

enlreprengurs, AIBTMF, gaining popularity.

8 Flyash Lime Sand Bricks. CFRINRDCNCBNLC, Desirable Possible Max-B5% Commercially explofled, Gradually

NTPC,TISCO,ACCHPL, gainlng popularity.
CBRI, AEC
8 Fly-ash-Ume GypsumBlock | M/s Bhanu Infernational Deslrable Possible Max-70% Has besn uliised in small project so far
techno-economic feashiltty Is yet fo be
estahlished for large scale application.
10 | Soil stabilisation CSMRS, CBRICRAL Desirable Possible Max-10% Has been used in few small scale
projects and for pilot plant investigation.
Not value added.
11 Road construction CRRAIUniverstty of Roorkee, | Desirable Possible Max-75% Commercially explotted. Quantum of
IRC. utifisation not significant. Technically
leasible but not valug added.

12 | Land lifing/ reclamation. CSMAS, CRRI, NTPC. Desirable Possible Max-95% Investigation Pilot Plant scale.

Commerciall use negligible, Not value
added.

Source: Building Materials & Techneology Promotion Council
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Modernisation of Bricks
& Tile Industry

Excepting few cases the above mentioned materials have not been
produced widely on commercial scale. Salient features of various
available technologies for establishing manufacturing units have been
examined/ evaluated by the Building Materials Unit of the Council.
While results of evaluation are available in the Data Base of the Council,
a summary of evaluation of existing technologies on the use of dry and
wet coal-ash is given in Table-]1. With the recently announced excise
duty exemption and relief in custom duty on critical items of plant and
machinery essentially required to be imported, it is hoped the available
information will be useful to the entrepreneurs desirous of, setting up
large scale manufacturing units for materials/components based on
flyash.

Clay bricks are one of the oldest building material used by man.
Technological develop-ments have taken place the world over which
have substantially contributed to the modernisa-tion of brick-making
industry in most developed countries and these have helped in bringing
this industry in the organised productive sector. In India too, the burnt-
clay bricks fall in the category of most versalite , accepted building
material but bricks continue to be produced with highly labour and
energy intensive methods of production. With increasing concern for
environ-mental preservation and energy conservation, it is expedient to
promote energy conserving thermally efficient kiln designs and
mechanised production methods in brick industry.

The BMTPC is maintains a continuing interaction with All India
Brick & Tile Manufacturers Federation in order to promote modernisation
of brick industry by identifying innovative technologies which interalia
include (a) pre-treatment of difficult soils to improve quality of bricks,
(b) production based on low-grade fuels, (c) use of thermally efficient
kilns, (d) use of mechanised methods of brick moulding etc. The
Federation has now drawn an Action Plan for introducing modern
techniques and method in brick making in a phased manner. In concert
with the Deptt. of Environment Council has compiled information on
the available types of brick moulding presses and machines and will be
shortly undertaking an evaluation exercise. Few manufacturers also
have been requested to demonstrate the efficiency of their machines.
The BMTPC has also formulated a Project with the Brick & Tile
Manufacturers Federation, National Productivity Council and Central
Building Research Institute for development of Pollution Abatement
Methods for different size and types of brick kilns. With the latest
notification (Feb.’92) issued by Ministry of Environment and Forest for
all industries including Brick & Tile are expected to take measures to
conform to the specified standards of particulate emmission under

12



Technology Support for
Repair and Reconstruc-
tion of Houses Damaged
During Earthquake in
Garhwal Region of UP:

provisions of Environment (Protection) Amendment Rules, 1992 before
December 1993. It is proposed to undertake the Project in collaboration
with the Deptt.of Environment and the Central Building Research

Institute, Roorkee.

In pursuance of the decision taken by the Committee of Secretaries

monitoring the progress of rehabilitation programme, a team was deputed
to study the nature and extent of damages in different types of houses in
the Affected region. A rapid survey was undertaken covering 9/10
specific locations and nearly 800 damaged houses. Two documents

were prepared:

i)

Manual:

To help in reconstruction of damaged houses a Manual has been
prepared, indicating the existing house types, nature of damage
and do’s and dont’s for repair and reconstruction. A team was
deputed to visit affected buildings in the region and to study the
nature and extent of damage. The BMTPC team (TARU-for
development) had consultations with local authorities, Deptt. of
Earthquake & Engineering, Roorkee University and CBRI and
finalised the draft of the Manual. The Manual includes a large
number of easy-to- understand visual illustrations and written
instructions given in Hindi.

An Action Plan for Reconstruction;

Besides assessment of the impact and nature of damage due to
earthquake this report indicates various possible technology options
for house reconstruction. It identifies specific measures for
demolition, reconstruc-tion and strengthening of each major type
of house existing in the area, based on the damage intensity in
different house types studied by the team. A set of possible
specifications for repair and reconstruction of the damaged
buildings were selected based on the local materials and practice
and after discussion with local village representatives. Estimates of
funding requirement per unit falling under varying damage
intensities were worked out to help in deciding the financial ceiling
norms for different category of houses. This report has been
submitted to the Office of the Central Relief Commissioner and
State Government of Uttar Pradesh for further action.

The State Government is arranging for wide circulation of the

Manual through Blocks Development Officers and Village Panchayats

for assisting households in repairing and strengthening of the affected

13



Formulation of Recom-
mendations for Seeking
Fiscal Incentives to
Promote Innovative
Building Materials

a)

b)

d)

e)

houses. Two audio-visual films have also been prepared for field level
dissemination of information on technology options for repair and
strengthening. The Administration in different districts and CAPART
are making use of these films for the training programmes.

The Council assisted the Ministry of Urban Development to
formulate proposals for seeking the Excise Duty exemption on the
innovative building materials based on the utilisation of agro-industrial
wastes and concessions in the existing Custom Duty on selected items of
machinery and equipments which are essentially to be imported for
setting-up production units for new materials, components and products.
It is gratifying to note that the recommedations made in this respect
were favourably considered and following concessions have been given
by the Government as proposed and approved in Central budgets for
years 1991-92 and 1992-93. It is hoped, that these concessions would
stimulate the prospective entrepreneurs to set-up manufacturing units
of such building materials and help in promoting environment friendly
technologies in the building materials industry.

Fiscal Concessions for Innovative Building Materials

Exemption of Excise Duty on the production of low cost building
materials and components being produced at various Building Centres.

Exemption of Excise Duty on the production of building materials using
flyash or phosphe-gypsum in 25 per cent or more quantities as raw
materials.

Exemption of Excise Duty on bricks and tiles manufactured using red-
mud (25% or more as raw malerial) and light weight hollow/solid
blocks and other components.

Exemption of the Custom Duty on the import of equipment, machinery
and capital goods required for the production of building materials
using flyash, phosphogypsum such as bricks, light weight aggregates,
light weight concrete elements etc.

Reduction in the Excise Duty from 15% to 5% on the pre-fab components
required for housing.

Exemption of excise duty on doors and windows using plastics and steel
panel doors (this would encourage use of various wood substitutes to be
used in door shutters).

14




National Register of
Building Materials,
Components & Products

Action Plan for
Utilisation of Fly-Ash

The role of appropriate information services in housing, building
and construction is of crucial importance. Since BMTPC is expected to
serve as a repository and clearing house of information on new and
emerging building material technologies, a National Register of Building
Materials, Components & Products has been set up. The Register has
been designed as a comprehensive database in which each file covers the
characteristics, application options and properties of a material on a
standardised format. It will serve as an effective information package
for designers, architects, suppliers and end users to get access to all
comparable materials with distinctive features of each, application option,
market availability, shelf-life and indicative cost, etc. The Register would
also provide an unique opportunity for manufacturers, distributors,
importers and traders of building materials and products for promoting
various products and creating and assessing market acceptability of
their products. The products once registered will be on the National
Register for three years which will provide scope for reassessment to
BMTPC. There will be a Screening Committee to permit the entry of a
material/ product in the Register.

At an inter-departmental meeting convened under the
Chairmanship of Secretary, Deptt. of Power on 8th March, 1991 to consider
the recommendations made by Working Group constituted earlier on
fly-ash utilisation in the building materials and construction sector, it
was proposed that BMTPC should provide focus on enhanced utilisation
of flyash, for which a separate Unit be created within its set-up. The Unit
in its promotional efforts will undertake necessary functions for
development and promotion of flyash based building materials and
technologies from the point of view of covering the aspects of availability
of standard flyash, manufacturing of wide ranging products, application
and utilisation of such products and popularisation of construction
techniques using flyash. The Flyash Utilisation Unit (as approved in the
5th Meeting of the Executive Committee) has since been established.
Following functions have been assigned to the Unit:

Create awareness amongst the potential users regarding usefulness of
flyash/ coal-ash based building materials and construction techniques.

Identify, evaluate and validate suitable technologies for widespread
application.

Coordinate with R&D institutions, user agencies, industrial promotion
and financial institutions for expeditious technology transfer and creating
sustained availability of the identified products.

15



Formulate guidelines for technical collaboration and import of technical
know-how, equipment and machinery for modernisation of existing
manufacturing units to enhance use of flyash in their product range.

Assist the concerned central and state government agencies for
formulating policy guidelines, regulatory and control mechanisms,
schemes of fiscal incentives etc. to promote use of flyash in building
materials and construction sector.

Review the present status of Indian Standards on flyash based building
materials and products and coordinate with BIS for speedy formulation
of new standards or for incorporating necessary modifications in the
existing ones to facilitate the use of such materials/techniques in the
public construction projects.

Assist the Thermal Power Stations for preparing long-term and short-
terms plans for utilisation of available flyash and management/ storage/
disposal of the total waste product.

Some of the major issues addressed to different deptt/agencies for action on
their part, interalia include;

Deptt.of Power:

Policy decisionsidirectives -

i)

ii)

ifi)

iv)

To ensure supply of flyash free of cost to all users in general and for
atleast 10 years to the manufacturers of materials on large scale.

To issue directions/guidelines for treating flyash utilisation activity
(production of building materials, components) as an integral part of
Thermal Power Station thereby making available, land for production
units, access roads, water, electricity and other infrastructure support
that may be needed for efficient working of production units.

To gradually introduce collection system of dry flyash depending upon
the demand for such flyash. Facilities need to be created for periodic,
chemical analysis and tests of available flyashes on all thermal power
stations and information about the quality and availability of flyash
should be freely made available to the genuine users.

To advise Thermal Power Stations to reflect, in their accounting, total
expenditure being made on the collection, disposal and storage of flyash
and bottom-ash. Those Power Stations who are disposing flyash away
from their own locations may assess the demand of various users in the
area and may arrange to deliver flyash at required points free of cost if
the same can be absorbed within the present disposal cost.

16




State Governments

State Govts. should also be persuaded to evolve and adopt the
above policy directives in the case of the Thermal Power Stations owned
by them. State Govts. should provide investment incentives for
encouraging flyash based industries and give Sales Tax exemption for 5

years atleast.

Deptt.of Environment:

To consider enacting appropriate legislation banning the use of
top soil for manufactures of bricks within the radius of 50 kms from the
location of the Thermal Power Stations. Such a ban need to be imposed
to prevent issuing of licenses for new brick kilns around major urban
centres where Thermal Power Stations exists. In the case of existing
kilns, the allotment of coal may be linked to the use of flyash in the
manufacturing of bricks. To encourage users initially some transport
subsidy should be considered.

Deptt. of Industrial Developiment:

To consider and provide all incentives applicable to SSls for flyash
utilising industries. The Deptt. may also advise State Govts./local
authorities to liberalise policy for industrial locations for encouraging
ash utilisation industries. '

To enhance utilisation of flyash in cement manufacturing all the
manufacturers of portland pozzolana cement (PPC) need to be directed
to use flyash as pozzolana where it is available in the vicinity and is
economically viable. It will also be desirable to create a price differential
in the cost of OPC and PPC by reducing excise duty- on pozzolana
cement.

Deptt. of Surface Transport:

To advise concerned state and central agencies for maximising use
of flyash in road construction. Specifications for different uses of flyash
in road construction will be finalised in concert with the Indian Road
Congress and Central Road Research Institute.

Deptt. of Urban Development:

To coordinate with concerned deptts./state govts./agencies for
giving fiscal incentives such as exemption of excise duty/sales tax/
custom duty on the import of equipment and machinery and liberal

17




financial support from the public financial institutions. In order to
encourage conventional brick kiln owners to switch over to clay-ﬂyash
bricks an appropriate transportation subsidy has to be considered for
making the flyash available at the kiln sites. Bureau of Indian Standards
(BIS) should be advised to intensify efforts for formulating Indian
Standards on building materials/components and construction
techniques based on use of flyash.

The Ministry of Urban Development to advise all major central
and state level construction agencies to modify their existing schedules
of specification and rates to facilitate use of flyash based building '
materials and construction techniques. CPWD has already taken a lead
in this direction and the necessary specifications permitting use of Clay-
Flyash Bricks have been included in the Schedule of Specifications.

S[-udy on Rural Building As reported earlier (Annual Report - 1990-91), a study was initiatied

Techno]ogies for formulating an Action Plan on Rural Housing based on the assessment
of building materials, construction practices, changing trends and other
related issues with the objective of developing a plan for technology
intervention in the rural housing scene. The study has been carried out
by a well known Consultant Group, has since been completed and draft
report is ready. It is proposed to discuss the draft report and
recommendations with a group of experts, representatives from Central
and State Governments before finalising the report. Some of the findings
of the study are briefly mentioned here.

Findings of the Study In rural areas nearly 80% of the existing housing stock fall under
the semi-pucca and kutcha serviceable & unservicable categories using _
local /biomass based materials. Analysis of changing trend indicate '
following use pattern of materials which is likely to continue till end of i

this century: 1
Roofing Material:
Biomass (Thatch, Bamboo, Reeds, etc) 43% !
Tiles 37% )
}
Walling Material: !
Mud 49% |
Bricks 21%
Stone %%

I8 |:




Major Roof & Wall categories:

Thatch on mud walls 28%
Tiles on mud walls 26%
Thatch on thatch 10%
Tiles on burnt brick 7%
Tile/Slate on stone 4%
Stone on brick 4%
RCC on brick 1.5%

Mode and Agency of Construction

49% of new construction activity include Upgradation and addition of
Floor area (1989)

98% of houses are built by Artisans with household contribution of
labour

Proposed strategy for technology intervention

Appropriate Technology Packages for different geo-climatic regions required
to meet the following needs:

Upgradation
Roof upgradation package
Wall strengthening options

Sanitation and services options

New Constriuction package
Thatch roofed and walled houses
Earth walled and roofed houses

Durable Roofing systems based on new technologies and walling,
flooring, etc. to be undertaken on local practice.

Reconstruction and Repair of houses damaged in natural disasters
Reterival and recycling of materials from damaged houses.
Strengthening measures for partially damaged houses.

Reconstruction and relocation of houses.
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Maintenance
Improved water-protection and fire-retardant technologies
Low cost cementitious materials
Training in repair and reconstruction

|

1

Finance for building maintenance |
|

Infrastructure Development

A comprehensive Abadi Development Package including {
development of access roads, drainage, water supply for housing

clusters. ‘
|
Proposed actions during . support for local building materials and housing production through
Eighth Plan improved technology;
- support for specific buidling materials and technologies te enhance

local employment potential;

- technical and institutional support for the upgradation of housing

stock;
- support for the regeneration of biomass based building resources;

- support for development of designs for location specific village

situations.

Technology delivery will 1. Development of region-wise Appropriate Technology Packages.

include following:
8 2.  Dissemination of Designs for construction of new houses in disaster

prone areas and preparation of handbooks, manuals in local languages.

3.  Promotion of proven innovative building materials and construction
techniques in the construction of high visibility projects like Panchayat
offices, Primary Health Centres, Schools, Anganwadis, etc.

4. Improve availability of biomass based resources by earmarking of a
definite percentage of total yield for local housing needs {of construction
and upgradation) and by ensuring availability of these materials at
affordable prices.
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Performance Appraisal &
Evaluation of Building
Components/Products

Performance requirements of building materials or components need to
be defined and selected by architects, designers when specifying their use in a
building or by manufacturers when developing new products for mass
consumption. Public regulation agencies and construction organisations also
need performance requirements when drafting building regulations as they
expect that pre-defined performance levels are incorporated in stipulated
regulations. Since in India, there is no mandatory or optional requirement for
seeking any approval for performance of building components and products,
reference is always made to existing Indian Standards. Codes of practice and
standards, no doubt, indicate how a material should be used or what
specifications should be met by a specific category of material or component,
but it gives no assurance how it is going to perform in a given situation where
architects/designers would like to use it.

In view of such needs the BMTPC has been working on development of
an appropriate system for building industry whereby concept of Performance
Appraisal and Evaluation of building components/products can be introduced
to assist designers, government agencies and manufacturers. The system once
accepted can be extended to cover the aspect of Approval or Certification
under a nationally accepted scheme in line with other industrial sectors where
similar schemes exist. The concept of performance appraisal and technical
approval of building products has been put into practice in a number of
developed countries. With the recent announcement of the new Five Year
Trade Policy, need to introduce quality assurance systems in different sectors
has not only become significant but expedient.

BMTPC has developed the system in consultation with Bureau of Indian
Standards whereby building produts not fully covered by an Indian Standard
can have their performance assessed by BMTPC under the Performane
Appraisal Scheme. The scheme will be operated for products/systems/
techniques including new applications of existing products for which Indian
Standards either do not exist or are not possible to be formulated at the stage of
development that a product may be in. Where ISI mark has already been
granted for a material or product the Performance Evaluation can be undertaken
when the product manufacturer claims any additional properties/uses. Inter-
relationship between the work of BMTPC and BIS and the operating guidelines
for the scheme have also been worked out.

For undertaking the proposed scheme of Performance Appraisal, the
Council is already in correspondence with R&D laboratories/IITs to extend
the supports of their facilities and infrastructure for the scheme. Itis proposed
that in the operation of the scheme the BMTPC will maintain a select list of
Material Testing and Classification Laboratories for evaluation purposes and
the tests and procedures will be laid down by the Technical Screening
Committee to be constituted by the BMTPC.
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Participation in BIS
Committees

Other Meetings

WL B

10.

11.

12.

13.

14.

First meeting of Panel for GRP pipes and fitting 11 April, 1991...0.P.Ratra.
Construction Plant and Machinery, 29 April, 1991 ...H.C.Matai.
Civil Engineering Division Council - CED-2, 30 April, 1991...].Sen Gupta.

Second meeting of Panel for GRP pipes and fitting, 1 May,
1991...0.P.Ratra

Second meeting at Panbel for Prefabrication and Mass Scale Housing,
CED 51:P2, 9 June 1991...T.N.Gupta.

Burnt Clay Solid Bricks, 20 August, 1991 ...].5en Gupta.
Plastics Sectional Committee, PCD 12, 30 September, 1991...0.P.Ratra.

Domestic Water fittings and accessories Sub-Committee CED 3:2, 23
Qctober, 1991...0.P. Ratra (as convenor)

Municipal Water fitting Sub-Committee CED 3:2, 24 October,
1991...0.P.Ratra.

Builder's Hardware Sectional Committee CED 15, 25 October,
1991...0.P.Ratra.

Domestic and Municipal Sanitary appliances and accessories Sub-
Committee CED 3:1, 29 October, 1991...0.P.Ratra.

Third meeting of Plastic furniture Sub-Committee, 11 November,
1991...0.P.Ratra (as convenor).

Sanitary Appliances and Water fittings Sectional Committee CED 3, 29
November, 1991...0.P.Ratra.

Third meeting of Pane! for Revision of 15:8888; CED 5L:P3, 1 Frb.
1992...T.N.Gupta

Evaluation Committee of DST - NICMAR Project, November 1991...).Sen
Gupta.

Technical Evaluation Committee - DGTD, December 1991...].5en Gupta.

UNCHS meeting of Experts on Lime and Mini Cement Plant for
preparation of Manual, February, 1992 .....5h.T.N.Gupta & Sh.].Sen Gupta.

Central Product Evaluation Committee meeting of CPWD, 28 February,
1992...0.P.Ratra.

Central Product Evaluation Committee meeting of CPWD, March,
1992...].Sen Gupta.
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Lectures

Seminars/Conferences/
Workshops

10

n

12

13

14

15

Economics of use of Industrial wastes in the production of Building
Materials, SAARC International Workshop, Madras, September

1991....T.N.Gupta.

The Brick and Tile Industry at the Cross-Road, Annual General Meeting
of all India Brick & Tile manufacturers Association, Nov. 1991.. T.N.Gupta.
Lecture delivered on ‘Innovative Building Material and Appropriate
Technology for Cost Effective Building Construction’, CPWD Training
Institute, 11 November, 1991...].5en Gupta.

Lecture to the trainees at the CPWD Training Institute, 13 November,
1991...0.P.Ratra.

All India Seminar on ‘Recent trends in Plumbing Sanitation Practice’,
Pune, 25-30 July, 1991 ....F.C.Matai.

Seminar on ‘Low Cost Housing through Partial prefabrication combined
with Modular Co-ordination’, Pune, 22 August, 1991...H.C.Matai.

National Conference on ‘Cost Effective Techniques and Material in
Construction’, New Delhi, 6-8 Seplember, 1991...].Sen Gupta.

International SAARC Workshop on Appropriate Building Materials and
Technologies organised by HUDCO, 16-27 September, 1991...].Sen Gupta.

Seminar on ‘Post Earthquake Studies on the performance of building
during the Uttarkashi Earthquake’, 20 October, 1991.

Workshop on Construction Industry, New Delhi, 29-30 October,
1991...0.P.Ratra.

Seminar on ‘Development of Housing Plan in Hilly Areas’, Gangtok, 2-3
November, 1991....].5en Gupta.

National Workshop on ‘Immediate rehabilitation of people affected by
Earthquake in Uttarkashi’, 18 November, 1991...H.C.Matai

Seminar on ‘Partial prefabrication and Modular co-ordination’, Bhilai,
29 November, 1991...H.C.Matai.

Workshop on Uttarkashi Earthquake, Roorkee, 17 De;:ember, 1991, Sh.
H.C. Matai.

8th Annual Convention of AIHDA, Bhubneswar, 17-18 January,
1992...].5en Gupta.

Indo-German Power Plant Seminar on ‘Clean use of Coal’, 27-29 January,
1992...].Sen Gupta.

Seminar on ‘Conservation of Steel Resources through protection by
Zinc’, 6 February, 1992.. H.C Matai.

Seminar on ‘Legal Aspects of Co-operative Housing Federation of India’,
26 February, 1992...H.C Matai.

8th Annual meeting of Polymer Processing Society, New Delhi, 24-27
March, 1992...0.P.Ratra.

23




Exhibitions

Nominations

Exhibition ‘Home & Loan 91, 3-5 May, 1991.

Exhibition ‘Build Tech 91’ organised by the Management Group, 10-12
May, 1991.

Exhibition ‘AIM’ 91, 4 October, 1991.

SAARC Stamp Release-Exhibition of Activities of BMTPC, Seminar Hall
Scope Building, New Delhi, 7 December, 1991.

Shri T.N.Gupta has been nominated as a Member of the Research Council
of Regional Research Laboratory, Bhopal (1991-94).

Shri T.N.Gupta was nominated by Min.of Urban Development to
participate in the International Programme on Industrialisation of
Construction, Jointly organised by UNIDQO & Govt.of France in Paris
(May-June, 1991).

Shri T.N.Gupta was nominated as Rapporteur of the Second National
Consultation on Building Materials Industry organised by UNIDO in
concert with UNCHS and was also elected as one of three Vice-Chairmen
(Nov.1991).

Shri T.N.Gupta has been nominated as Coordinator for the preparation
of State-of-the-Art Report on Building Materals & Technologies for
SAARC countries (1992).

Shri ].Sen Gupta has been nominated as Member of the Development
Panel on Asbestos Products Industry, constituted by Department of
Indutrial Development, Ministry of Industry, Govt.of India {(1991-93).
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Organisation

Accounts

Ason 31st March 1992, BMTPC had a staff strength of 11, comprising
5 professionals, 1 technician and 5 supporting staff. Selections for four
positions were held during the period, while Dy.Chief Financial Analysis
and Accounts Officer have already joined, the Chief Technology
Evaluation and Chief Technology Marketing are expected to join shortly.

In view of a very low staff component the Council has also entrusted
some of its technical activities to professionals taken on contract basis,

Regarding the accommadation for Council’s office in Indian Habitat
Centre, an amount of Rs.65 lakhs has been paid upto 10th call for an area
of 1000 sq.mt. It is expected that building will be ready by early next
year.

The Council received a grant of Rs.2.83 crores from the Ministry of
Urban Development. Anamount of Rs.5 lakhs was received from Housing
& Urban Development Corporation as Foundation Grant. Total
expenditure incurred during the period was Rs.1,08,76,830.11 as detailed
below:

Purchases of Fixed Assests 12,09,681.70
Contribution to IHC for Office Space 65,00,000.00
Personnel Expenses 8,97,429.00
Administration and other Expenses 12,38,256.41
Expenditure on Sponsered Studies 4,48,421.00
Exhibition and Publicity 1,44,760.00
Seminar Expenses 36,811.00
Loans and Advances Given 75,045.00
Security Deposit 16,000.00
Expenses in SAARC Project 3,10,426.00
TOTAL 1,08,76,830.11

The Accounts have been audited by M/s M.S.Shekhon & Co.,
Chartered Accountants. The Balance Sheet and the Statement of Accounts

for the year 1991-92 is placed in Appendix-II.
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APPOINTMENTS

Shri Sanjay Kumar Garg 24.03.92
Dy.Chief (Financial Analyst)
Shri S.Balasrinivasan 08.04.92

Accounts Officer

The total staff strength is shown in Appendix-III.
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APPENDIX-I REPORTED NEW BUILDING MATERIALS & TECHNOLOGIES
DEVELOPED THROUGH R&D IN RECENT PAST

I.  Bricks & Tiles
S TECHNOLOGY NAME OF THE REF:
No. LABORATORY IS:SPECI/CO
1 Clay Flyash Bricks CBR! Roorkee 1S:3102-1976
18:1077-1976 '
RRL Bhopal 15:3102-1976 :
i8:1077-1976 !
2 |Semi-Mechaniscd process for the CBRI Roorkee 15:3102-1976 ]
manufacturc of wire cut Bricks 18:1077-1976
3 Bumt Clay Flooring Tilcs CBRI Roorkee 1S:1478-1976
15:2690-1981 f
15:654-1982
4 Bumt Clay Roofing Tilcs CBRI Roorkec 1S:1478-1976
15:2690-1981 !
15:654-1982 |
5 Bumt Clay Canal Lining Tiles CBRI Roorkee 18:1478-1976
15:2690-1981
18:654-1982
6 Bumt Clay Terracing Tiles CBRI Roorkce 18:1478-1976
15:2690-1981]
1S:654-1982

7 Fuel Efficient High Draught for Bricks |CBRI Roorkec
Kiln

8 Manufacture of Flyash Sand Lime Bricks [CBRI Roorkee

SR S ———

18:4139-1989

1S:4139-1989 ]

9 Manufacture of Sand Lime Bricks CBRI Roorkee
10 [Concrete Block Making maching CBRI Roorkee 1S:800-1984 ;
: 15:4573-1968 i
18:807-1976 !
11 |Concrete Blocks for Masonry CBRI Roorkec 1S:2185(P-1) i
1979
12 |Prefab Brick Panel System CBRI Roorkee 15:456-196 j
%
13 |Chemical Bonded Lateritc Tiles RRL  Thiruvanathapuram \
]
14 [Vitrified Tiles RRL  Thiruvanathapuram
15 |Lato-Blocks for masonry SERC Madras !
16 (Building Bricks from Flyash CFRI Dhanbad 1S:4139-1976
|
!
17 IRed mud flyash bricks/tiks CBRI Roorkee 15:3102-1976 1
18:1077-1976 |
18 |Hollow Flyash clay bricks CGCRI Calcutta ]
19 [Flyash clay tiles CGCRI Calcutta
20  |Glazed bricks and tiles CGCRI Caleutta
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II.  Binders
S |FTECHNOLOGY NAME OF THE  |REF:
No. LABORATORY |[IS:SPEC/CODE
1 Water Resistant Gypsum Binder and CBRI Roorkee 18:2542-1978(P-I)
Glass fibre Reinforced Gypsum Board 1S:(2547-1976(P-1
1S:8272-1984
15:8273-1984
15:6909-1973
2 Red Mud. Cementitious Binder RRI. Bhopal 1S:4098-1961
3 Lime pozzolana Cement/hydravlic binder |CSIR Jammu Tawai
Ill. Composite Boards & Panels
S [TECHNOLOGY NAME OF THE |REF:
No. LABORATORY |IS:SPEC/CODE
1 Gypsum Plaster Board with Coir Fibre |CBRI Roorkee 15:8272-1984
15:8273-1984
2 |Development of know-how and process|CBRI Roorkee  |BIS:2380-1978
technology for partitioning/panelling
using natural fibres and polymers
3 Woodwool Board CBRI Roorkee 15:3308-1981
4 Precast components. R.C.Cored Unit  |CBRIi Roorkee
Flooring/Roofing scheme.
5 Precast components. R.C.Channel Unit JCBRI Roorkee
Flooring/Roofing scheme.
6  |L-Pan Roofing CBRI Roorkee BIS:CED32(5038)
BIS:CED32(5039)
7 Precast R.C. Plank and Joist Scheme for [CBRI Roorkee BIS:CED32(5041)
Floors and Roofs BIS:CED32(5040)
8 Redmud/polymer door panels RRL Bhopal 15:2380-1977
15:303-1975
9 Wood Substitutes - Polymer, Sandwich [IICT, Hyderabad
Composite Board/doors CBRI Roorkee
10 |Wafile shells for roofing and flooring |SERC Madras
11 |CRG Board CGCRI Calcutta
12 |Clay composites roof Planks CGCRI Calcutta
13 |Epoxy Phenolic IPN Anti-corrosive CBRI Roorkee B5:3900
coatings ASTM:D-1635
ASTM:D-2370¢
ASTM:D-2486
M |EPS Composites for flush doors, CBRI, Roorkee 15:4020,2204,2380
partitions etc. BS:476
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IV. Miscellaneous
5 TECHNOLOGY NAME OF THE |REF:
No. LABORATORY |IS:SPEC/CODE
T |Energy efficient Gypsum Calcinator  |CBRI Roorkee 15:2542(Part-1)1978 |
15:8273-1984
2 Coir Fibre Reinforced Cement CBRI Roorkee 15:8335-1987
Composites BS:5669(-4)1989
3 i) Improved design of lime kilns CBRI Roorkee 15-712
(Capacities 5,10 and 15 tonnes/day)
ii) Pollution Abatement System for Lime
Kiln (10 tpd)
4 Lime Hydrated Machine CBRI Roorkee 15:712
5 Precast components. R.C.Cored Unit  [CBRI Roorkee
Flooring/Roofing scheme.
6 Precast components, R.C.Channel Unit |CBRI Roorkee
Flooring/Roofing scheme.
7 Precast R.C. Plank and Joist Scheme for JCBRI Roorkee BIS:CED32(5041)
Floors and Roofs BIS.CED32(5040)
8 Non-Ercdable mud plaster CBRI Roorkee
9 Fire retardant thatch roof CBRI Roorkee
10 [Fire Retardant Treatment for wooden  |CBRI Roorkee 15:4355-1967
doors
T |Ferrocement Water Tanks CBRI Roorkee
12 |[Sisal Cement Fibre roofing sheet RRL Bhopal 15:459-1970
13 [Fibre reinforced paper CSIR Jammu
Tawai
14  [Keene's Cement and its utilisation CSIR Jammu Tawi
15 |Artificial marble from Keene's Cement |CSIR Jammu Tawi
16 [FRC Manliole covers, heavy duty, SERC Madras
medium and light duty
17 |Ferrocement cyclone resistant core units [SERC Madras
18 |Waifle shells for roofing and flooring  |[SERC Madras
19 [Cement using industrial wastes,flyash  |[CGCRI Calcutta
and rice husk
2  [Solar Timber Seasoning Kiln CBRI Roorkee
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APPENDIX-I.A

IDENTIFICATION OF NEW ITEMS FOR USE IN CPWD WORKS

1.

2
3
4.
5
6

10.
11.
12.
i3.
14.
15.
16.
17,
18.

Sand-Lime Bricks

Manufacture & use of Clay Fly Ash bricks

Use of Cement bonded Particle Boards for panelling etc.

Use of Ferrocement Water Tanks

Use of FRC manhole covers & gully covers.

Use of precast Cement Concrete Blocks as per CBRI technology.
(a) Stone masonry blocks

(b) Graded Concrete blocks

Use of Glass Fibre reinforced gypsum boards.

Use of prefab components (RCC Channels, Waffle, Cored Units, Plank

cum joist and Reinforce Brick Panel Systems).

Use of Burnt Clay flooring Tiles.

Use of Burnt clay Terracing Tiles.

RCC door frames.

Gypsum plaster boards with coir fibre.

RMP Door Panels.

Use of Light Weight Concrete Blocks.

Sand-lime flyash bricks.

Use of panel door shutters made from wood substitutes.

Rice Husk Fibre Board.

Medium Density Fibre Board for different applications. APPENDIX-TIT
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M. S. SEKHON & CO.
CHARTERED ACCOUNTANTS
170, MADHUVAN,
DELHI-110092.

AUDITORS' BEPORT

The Members
Building Materials and Technology Praomotion Council.

We have audited the annexed Balance Sheat of BUILDING
MATERIALS AND TECHNOLODGY PROMOTION COUNCIL, a Saciety
registered under the Societies Registration Act, 1860, as
on 31st March, 1992 together with the Income and Expenditure
Account and Receipts and Payment Account for the ysar ended
on that date and have to report that 3

1. Ue have obtained all the information and explanations
which to the best of our knouwledge and belief were
necessary for the purpose of our audit,

2 In our opinion, proper books of account have been
kept by the Council, so far as appears from gur
sxamination of the books of the Council.

Je The Balance Sheet, Income and Expenditure Account
and the Receipts and Payment Account dealt with by
this report are in agreament with the boaoks of
account,

4, In our opinion, and to the best of our information
and according to the explanations given to us, the
said accounts exhibit a true and feir vieu of the
state of aPfairs of the Council,

FOR M(S. SEKHON & Cd.,
CHARTERED ACCOUNTANTS

a,h‘ \F_J'.tv- -
' V

DELHI 3 (RAJIV TANDON)
DATED 3 PARTNER

5 JUN 1992

PHONE : OFF: 2244094 O RES: 2207140
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APPENDIX-III

APPOINTMENTS Name & Designation Date of Joining

Scientific

1. T.N.Gupta 01.01.91
Executive Direclor

2. J.5en Gupta 31.12.90
Chief (Building Materials)

3. H.C Matai 16.10.90
Dy.Chief (Information)

4. O.P.Ratra 28.12.90
Dy.Chief (Standardisation &
Product Evaluation)

5. Sanjay Kumar Garg 24.03.92

Dy.Chicf (Financial Analyst)

Technical
6. Dalip Kumar 04.03.91
Data Entry Operator

Secretarial

7. M.M.Arora 30.10.90
Private Secretary to ED

8. 5.Balasrinivasan 08.04.92
Accounts Officer

9. K.Kandasamy 23.11.90
Sr.Stenographer

10. Richpal Singh - 01.01.91
UDC (Asstt.Gr.Il}

11. T.Ganeshan 01.0191
Peont
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APPENDIX-IV
PAPERS COMMUNICATED/PRESENTED

ACTICN PLAN FOR RECONSTRUCTION & DESIGN OF
RURAL HOUSES IN EARTHTHQUAKE HIT UTTARKASHI
REGION..T.N.Gupta

At the Meeting, by Chief Secretary, U.P.Government , January
1991,

2

CHARACTERSTICS OF INDIAN COAL ASH AND ITS
UTILISATION AS BUILDING MATERIALS...] Sen Gupta

International Conference, Bombay, January 1991,

INNOVATIVE BUILDING MATERIALS & TECHNOLOGY FOR
COST-EFFECTIVE HOUSING ....T.N.Gupta

Workshop on Cost Effective Technologies organised by
HUDCO, Madras, March 1991.

STRENGTHENING THE TECHNOLOGY BASE FOR
AFFORDABLE HOUSING...T.N.Gupta

-DO-

5. CURRENT DEVELOPMENT IN BUILDING COMPONENTS Country Paper submiltted at UNIDO & French Goverment

INDUSTRY... T.N. Gupta sponsored Seminar on Industrialisation of Construction in
Develping Countries held in Paris, May-June 1991.

6.  [LATEST TRENDS IN WATER & SUPPLY SANITARY Al India Seminar on Recent Trends in Flumbing and Sanitation
FITTINGS... H.C. Matai Practice on July 1991 at Pune.

A PROSPECTS OF UTILISATION OF FLYASH AS BUILDING Civil Engineering & Construction Review, August, 1991,
MATERIALS..J.Sen Gupta

8.  |[ECONOMICS OF USE OF INDUSTRIAL WASTES IN THE SAARC International Workshop, Madras, September 1991,
PRODUCTION OF BUILDING MATERIALS..T.N.Gupta

9, PRIORITIES FOR [IMPROVING DELIVERY OF TECHNOLOGY |Conference on Housing for North Eastern States, Min. of Urban
FOR HOUSING IN HILLY AREAS..T.N.Gupta Development, 2-3 Nov., 1991.

10. [HOUSING PRIORITIES AND TRENDS FOR BUILDING Regional Workshop on "Facilities for Financing and Promoting
MATERIALS PROMOTION IN KARNATAKA ...AROMAR House Construction Activity" organised by FICCI & NHB,
REVI & TN.GUPTA Bangalore, 14 Nov.'91

11. |DEVELOPMENT OF THE INNOVYATIVE BUILDING IThe National consultation organised by UNIDO/UNCHS at
MATERIALS INDUSTRY FOR COST EFFECTIVE Anthens, Nov. 1991.
HOUSING...T.N.Gupta

12, |MEASURES TO STRENGTHEN THE LOW COST BUILDING  |-DO-
MATERIALS INDUSTRY IN INDIA...T.N. Gupta

13. |THE BRICK AND TILE INDUSTRY AT THE Annual General Meeting of all India Brick & Tile
CROSS-ROAD...T.N.Gupta manufacturers Association, Nov. 1991.

14.  |PREFAB BUILDING COMPONENTS & MODULAR Seminar, Bhilai Institute of Technology, 29 Nov.,1991
COORDINATION...H.C.Matai

15. |PIPES IN THE BUILDING INDUSTRY...H.C. Matai NCHEF Bulletin, Dec. 1991,

16. NTECHNOLOGY OPTION FOR MANUFACTURE OF
CALCINED CLAY POZZOLANA AND ALTERNATIVE

CEMENTS...).5en Gupta

Intermediate Technology Development group, UK., Dec. 1991.

17.  |DEVELOPMENT OF THE INNOVATIVE BUILDING AIHDA 8th annual convention held at Bhubaneshwar, 17-18
INDUSTRY FOR COST EFFECTIVE HOUSING..T.N.Gupta (Jan., 1992.
18.  |USE OF FLYASH & ASH SLURRY..T.N.Gupta & J.Sen Gupta  |International Conference on Environementally Sound Coal
Technologies, Madras, sponsored by U.N., 15-18 Jan, 1992.
19.  IPROPOSED ACTION FLAN FOR PROMOTING LOW COST _ [Seminar Organised by Planning Commission, Feb’1992,
HOUSING IN 8TH PLAN...T.N.Gupta
20.  1BUILDING MATERIALS & TECHNOLGY...T.N.Gupta -DO-

21.

COST REDUCTION THROUGH APPROPRIATE USE OF
BUILDING MATERIALS IN CONSTRUCTION SECTOR...) Sen
Gupta

Construction India Annual; Published by The Indian and
Eastern Engineer, March/ April 1992,
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APPENDIX-V

SPECIAL
PUBLICATIONS

ACTION PLAN FOR REPAIR AND RECONSTRUCTION IN
EARTHQUAKE AFFECTED GARHWAL: The document has been
submitted to State Government and office of Relief Commissioner,

Government of India.

'BHUKAMPGRASTH GARHWAL KHASHETRON ME
PUNARNIRMAN’ (HINDI): A Manual for assisting State Government
and other agencies helping in repair & reconstruction activity in
earthquake affected region of Garhwal.

‘GHAR HO TO AISA’ & ‘ABHIVARDHAN": Two Technology Transfer
Audio-Visun! Films in Hindi to make people aware how damaged houses
can be strengthened and reconstructed. The copies of film are being
widely used by Distt. Administration & CAPART for their Training
Programmes in the area. :

"BMTPC-Areas of Arctivity’ & ‘BMTPC-helps in Commercialisation of
Innovative Building Material Technologies”: Promotional brochures to
reach the target group of entrepreneurs and user agencies in order to
promote proven cost-effective new building material technologies.

42

o

——




Appendix VI

VISITORS FROM Dr. G.Lakshmana Rao

OTHER COUNTRIES Managing Director, Techsearch Australia
10, Liffey Circuit Kaleen ACT Australia 30 Sept'91
A. Pulendran

bkh Consulting Engineers, Bongaerts, Kuyper
and Huiswaard
P.O.Bos 774, Chittagong, Bangladesh 30 Sept’91

Dr. .].J.Quarles van Ufford

Bureau for Internation Cooperation
National Institute of Public Health and
Environmental Protection

Antonie van Leeuwenhoeklaan 9,

P.0.Box 1, 3720 BA BILTHOVEN, Netherlands 24 Jan'92
Dr. Mario Piche

UNCHS, Nairobi

Kenya 10-11 Feb'92

Dr. Kalyan Ray
Officer-in-charge, Research & Development Division
UNCHS Nairobi, Kenya 10-11 Feb'92

Two Members of the OECF Mission
(Japanese Delegation) 25 Feb'92

Mr. G.Sciarabba
Project Officer (Technical)

Embassy of Italy 27 Feb'92
Dr. Cannetta

Counsellor, Commercial, Embassy of italy 27 Feb'92
Dr. Shondeep L.Sarkar

Universite De Sherbrooke

Sherbrooke, Quebec, Canada J1K 2R1 12 March’92
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