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Introduction
Though
in some form

tion, the applical : S
of li]is industry is morc recent I origin.

building industry has been in cxistence,
or the other, since the advent of civiliza-
icalion of science towards improvement
“Building
Seience” has been recogniscd as a scicnce only in the
present century and rescarch in tlus_ field came In o_nly
recently. It is little over fifty years since the first bgnlq-
ing rescarch organisation was established in U.K. This
wau soon followed up by USSR and thereafter several
building rescarch institutes were established in various
patts of the world. Most of these have developed, over
ihe years, along lincs reflecting changes that have oc-
cured in the building industry in cach country.

History and Growth of Building Research in India

Systematic rescarch in the field of building science
started in India in 1947 with the establishment ol a
Building Research Unit at Roorkee under the Council
of Scientific and Industrial Rescarch. It grew into a
National Laboratory in 1951 when it was named as
Central Building Rescarch Institute. The initial objec-
tive was the improvement of traditional matcrials and
construction methods and to develop new oncs. The
Institute, therefore, started rescarch in early fifties
mainly in the ficlds of building materials and soil en-

gineering, with only a few Chemists and Civil Engi-
neers, It was however soon realised that, besides mate-
rials and construction techniques, building science
covers a wide range of other fields like management
at site, building equipment, architectural design taking
into consideration cfliciency of buildings dealing with
problems of thermal comfort, lighting, ventilation and
acoustics. The nced for proper dissemination of useful,
information and fostering the role of a scientific spirit
and outlook in the building industry in India was also
felt at this stage. The Institute, therefore, cxpanded
during late fifties and carly sixtics with the opening
of new Divisions of Structural Engineering; Efficiency
of Buildings (Building Physics); Building Practice, Plant
and Productivity; Architecture and Information. For
efficient functioning of these Divisions the Institute re-
cruited qualified engincers, physicists, mechanicai en-
gincers, architects and Information Scientists,

These Divisions carried out, during the two de-
Fad_cs of fiftics and sixtics, considerable research and
investigations on building materials, engineering and
structural aspects of buildings and their foundation,
problems of comfort in buildings and their durability.
Its activitics also included basic rescarch and funda-
mental studies coming within its purview such as X-ray
studics and differcntial thermal analysis of clays and

their electro-chemical and rheological properties, stress
and strain in structures. The Institute afforded facili-
ties for training of men for diverse types of conslru-
tion and helped various construction agencies in adopt-
ing new techniques and materials of construction. It
also carricd out industrial surveys and dissemination
of scientific and technical information through a well-
organised information service,

Yresh Objectives

In spite of all these, it was realised that till the
beginning of the seventies the actual utilisation of the
results of rescarch was not to the exlent desired, ex-
cept in a few cases like under-reamed piles, precast
building clements, improved bricks, etc. In order to
improve (he situation and also to cover further deve-
lopments, the objectives of the Institute were redefined
in, early 1973 as follows:
To assist the building industry in solving pro-
blems of planning, foundation, materials,
design and construction with a view to achiev-
ing better comfort, functional elliciency, speed,
cconomy and productivity in building materials.
To carry out research and investigation into
problems of fire in buildings with a view to
reducing loss of life and materials.
To adopt all possible means to bring results
of research to the notice of potential users and
to ensurc through appropriate measures that
they find expeditious and eflicient application.

Further Expansion

Realising the importance of rescarch into problems
of fire in buildings and in view of the colossal loss
of money, material and men due to fire hazards, a new
Division of Fire Research was added to the Institute
in September, 1968, with the appointment of a senior
scicntist for planning, organising, equipping, and stafling
the Division. This Division has grown considerably
during the past eight years and is now fully equipped
with Tacilitics and expertise, to take up full scale ex-
perimentation and rescarch on all problems of fires
in buildings.

Research on rural buildings, though started about
the same time as the birth of CBRI, was
somechow neglected during the sixties when attention
was diverted towards urban buildings. However, with
the increased emphasis being laid on the developmcnt
of rural scction and greater plan outlays being provid-
ed in the Fifth Five Plan for this purpose, syste-
matic rescarch on rural buildings was revived with the
creation of a Rural Building Division in 1972. During



the first two ycars this Division conducted surveys on
the present practice and trends with a view to ration-
alise and improve the traditional materials and methods
of construction of rural buildings. Subscquently, it
developed two types of construction viz., “Skeleton Sys-
tem” and “Brick Panel System” which have been well
reccived for large scale adoption in rural and in semi-
urban arcas,

The success of CBRI in developing low-cost con-
struction techniques attracted the attention of several
large construction agencics, particularly in the public
sector, These agencics were cager to adopt these tech-
niques in a big way with a view to substantially recluce
the cost of buildings, specially repetative types like
schools, health centres, etc., which were to be construct-
cd in large numbers all over the country, This offered
an cxcellent opportunity to the Institute to get somo
of its findings implemented in a big way, It was, how-
ever, demanded that the Institute should give a large
scalc demonstration of its low-cost construction techni-
ques. The Government of Uttar Pradesh came forward
to cntrust the construction of 5000 primary school
buildings in rural arcas to the CBRI. The Institutc
took up this challenge and diverted a considerable
pottion of its manpower to this School Building Projcct,
involving an outlay of the order of Rs. 50 million. It
completed the constructions establishing a saving of the
order of 20 per cent in cost and 50 per cent in the
time of construction. Similarly, for health buildings
for U.P, under the World Population Project the Insti-
fute has designed and assisted in the construction of
a large number of primary health centres, family plan-
ning centres sub-centres and allied buildings.

With the successful completion of the two major
sponsored projects on school buildings and health
buildings the Institutc has gained the confidence of
many major construction agencics in the public and
private scctor and they arc approaching the Instituic
for help in demonstrating the new low-cost construction
fechniques and (raining their engincers by undertaking
a sizeable portion of their construction programme.
This has nccessitated the creation of a separatc Con-
struction Unit which has started funclioning towards
the end of 1975. The four Extension Cells of the In-
slitute located at Calcutta, Bhopal, Ahmedabad and
Delhi, which were sct up a few years back have also
been put under this Construction Unit,

Present Organization and Management

Thus, the work of the Inslitute is now organised
in 9 Divisions, namely (1) Building Matcrials, (2) Soil
Engincering, (3) Effciency of Buildings (Building
Physics), (4) Building Processes, Plant and Producti-
vity, (5) Architccture and Physical Planning, (6) Firc
Rescarch, (7) Rural Buildings, (8) Information, Survey
and Planning, and (9) Construction and Extension
Unit,

The Ceniral Building Research Institute is a
national laboratory of the Council of Scientific and
Industrial Research and is managed by a Director. In
the sclection of research projects and framing of annual
rescarch programmes, the cooperation of the building
and construction agencies is sought. The Institute is
guided in this respect by a Scicntific Advisory Commit-
tec consisting of 17 members representing the industry,

profession and construction agencics.  This Commitlce
visits the Institute twice a year to have detailed dis-
cussion with scienlists about the progress of work and
future research programmes. The comments and sug-
gestions of the members are further examined by an
Exccutive Committee which looks into other policy
malters of the Institule besides the rescarch programme,
Modern concepts of management techniques like SWOT
analysis, selection of Key Result Areas, allocation of
Project Merit Index, Cost-benéfit Analysis, etc., are
applied in the selection and management of research
projects, After the research programme is finalised, the
progress on each project is monitored at intervals of
2-3 months. After the completion of a project, neces-
sary follow-up action is taken for early implementation
of the results,
Important Achicvements

Some achievements of the Institute during the
last decade are highlighted here —
Under-reamed Piles for Foundations

Economical and safe foundations in expansive
black cotton soil and other poor-bearing soils are
achicved by shorl-bored under-reamed and compacted
concrete piles,  Alrcady over 40,000 buildings have
been constructed on these foundations.  Besides giving
stable foundations to (he buildings, these piles cut down
conventional foundation cost by 20 to 50 per cent.
Working at an average economy of Rs. 500/- per
building, this technique alonc has saved the country a
sum of Rs. 20 million. The technique of under-reamed
pile foundation has now been included in the National
Building Code of India as well as in (he spccifications
of CPWD, State PWDs and scveral other construction
agencies.  The (echnique has also been adopted for
foundations of transmission line towers, antenna towers,
high-rise buildings, etc. |
Good Quality Bricks from Inferior Soils

Black cotton soils are not suited for brick making.
Bricks moulded from such soils develop cracks during
drying and firing and possess very low strength, The
Institute has found a solution to this problem where
about 20 per cent of ‘grog’ (partially calcined soil) is
added as an opening material. This reduces the plasti-
city of the soil, prevents cracking of bricks and also
improves its strength. Brick kilns, using this techniques,
are successfully operating at Indore and Bhopal with
the co-operalion of the Madhya Pradesh Housing Board
and Capital Project Authorities. Several private indus-
trics have also adopted the process.
Mechanised Brick Production

Bricks moulded by conventional manual methods
are not uniform in quality. Their production is also
low. To mcet the huge demand [or bricks, the Insti-
tute has devcloped a semi-mechanised brick making
machine which produces 2,500 bricks per hour. Besides
bricks, this machine can also manufacturc other forms
of structural clay units which are useful for roofing
and flooring purposes, These brick plants are being ~
sold commercially by 4 firms in the country and seve-
ral of these plants have been set up in India. They
have also been exported to Nepal and lran.
Flyash Concrete ;

Thermal power plants in the country produce very
large amounts of flyash which is wasted at the moment.



It is a good pozzolanic material, A study ol llyash
from dillerent power plants carricd out at the Insti-
(ute has revealed that 20 to 30 per cent ol ccment can
be saved in conerete structures by using flyash concrete.
Pesides, (his conld also ‘|t‘lltf o avernll ceonomy in
the cost ol conerele, !l is estimated that cement to !ho
fune of 2.4 to 3.6 million tonnes ¢an be saved by using
flyash. Other processes for the usc of flyash developed
al the Institute arc clay bonded flyash bricks, lime
flyash ccllular concrete and light weight aggregates

from flyash,
Bloated Clay Aggregates

Clays of suitable composition can be bloated for
being used in conerete. It makes a lightweight con-
crete of the same strength as normal concrete. It could
prove very useful in arcas where natural stone is not
available in large quantities and where multi-storeyed
buildings are coming up in good numbers. The use
of light-weight concrete, will lead to oyerall economy
in the cost of buildings in these areas.” The lnstitute
has surveyed several sites in Kanpur, Lucknow, Cal-
cutta, ctc. where clays suitable for bloating exist. It
has also put up a pilot-cum-demonstration plant at
Roorkee for producing bloated clay aggregate.
Solar Water Heater

Solar energy is abundantly available in the
country. With a view to utilizing it, the Institute has
designed and fabricated solar water heaters for domes-
tic uscs and for usc in large establishments such as
cantecns, hospitals, etc. The tests carried out have
proved the eflicient performance and usefulness of solar
water heaters. Domestic solar water heaters designed
by the Institute are now being commercially manu-
factured in the country.
Prefabricated Building Components

Roofs conslitute nearly 25 per cent of the cost
of buildings. They also consume two of the scarce
malerials namely steel and cement, Furthcrmore, roofs
and floors constructed by in-situ conventional methods
consume lot of time. Prefabricated rooling/flooring
elements on the other hand can help to save both time
and money, The Institute has designed and developed
a number of prefabricated roofing and flooring
units which lead to cconomy in cost and time.
Besides, they consume less cement and steel as com-
pared to conventional R.C.C. slabs. Thesc prefabri-
cated roofing schemes have been adopted in several
large projects in Bhopal, Delhi, Ahmedabad and other
places.

. The Institute has also developed a prefabricated
brick pancl system for low cost housing. The wall
panels arc unrcinforced with only lifting hooks at the
end but the roof panels are nominally reinforced. The
System has been used by the U.P. Rural Engincering
Dcpz}rlmcnt for constructing 14 single roomed demon-
Stralion houses in villages under the State Government
Schedule  Caste/Scheduled Tribes Housing Scheme.
About 1500 houses with this systems are being put up
by the Ghaziabad Improvement Trust. It provides a
YEry cconomical and speedy system of construction.

Another system of prefabrication (Holopan Sys-
tem) was developed for housing. It is a concrete frame
and cored rectangular filler type unit of construction,
There are only five different types of precast clements

in the system. It was adopted by U.P. P.W.D, for
constructing 128 industrial labour houses at Ghaziabad
in double storeyed blocks,

- A low cost housing scheme incorporating scveral
CLLRLL, processes by been completed ot Alimedabad
for the Gujarat Housing Board. 216 houses, one pri-
mary school and a block of 6 shops were constructed
by the Institute.  Compared Lo conventional methods
about 23 per cent reduclion in construction cost was
achieved.

School Buildings

With the increase in population of school going
children, cducational activitics in the country are also
increasing.  'Uhis requires @ very large number of
school buildings. A scientific study on the utilization
of spaces in conventional primary school buildings was
carricd out by the Institute, It has shown that an cco-
nomy upto 40 per cent in space requirements can be
elfected by using improved plans and suitable adjust-
ment of the time-table. The lnstitute has constituted
Development Groups on Educational Buildings in vari-
ous States and its scientists are working in clgse co-
operation with these groups with a view to bringing
down the cost of construction of school buildings.
The Institute has put up 2,500 primary school build-
ings in rural areas of U.P. as a large demonstration
project, By extensive use of prefabrication and rationa-
lised specifications a substantial economy in cost and
time has been achieved over traditional designs.
Daylight Illumination in Buildings

The Institute has developed methods by which
daylight availability in buildings, based on Indian clear
sky conditions can be predicted. Ready reckoners have
also been, prepared for the use of acchitects and engi-
neers.  On behalf of UNESCO, studies have been
carried out in the countries of the South East Asian
Region for daylighting of school buildings.

Skelefon System

Greater stress is being laid on housing for the
cconomically weaker section of the society under the
rural development programme. Since most of housing
schemes for such people envisage the use of aided self-
help, the concept of construction in stages with durable
support and roof in the form of skelcton is more suit-
able. The concrele skeleton system consists of precast
pocket footing, hollow column, beams, joists and D.C.
tiles.

The system was adopted for construction of 42
houses with a room, kitchen and verandah in Karim-
nagar district of Andhra Pradesh.

Stone Masonry Blocks

A scheme of producing precast stone masonry
blocks of 30 cm x 20 em x 15 cm. using stones upto
12 cm size and lean cement concrete mix has been
developed at the Institute.  These blocks have onc face
with stone texture and weight about 21 kg, These
can be casily produced at factory or at site in timber
or stecl moulds with ordinary labour. This technique
has been adopted by the Delhi Development Authority
for 26 Janta Houses; by the U.P. Housing Board for
28 EWS houses; by the A.P. Police Housing Corpora-
tion for 40 houses.

Waterproofing of Mud Walls
Mud walls are common fealure in rural houses



and a number of them get eroded and a few even tall
down during rains every year. The Institute has work-
cd out an effective and cconomical method of water-
proofing of the existing mudwalls in villages. It con-
sists of a bitumen based composition which can be
sprayed on mud walls with the help of a manually
operated sprayer,
Fire Refardant Treatment of Thatch

A soaking treatment with a mixture of salts of the
type used as fertilizers has been developed for render-
ing thatch uscd in rural houses, fire-retardant. Another
Spray coal of water-resistant paint is applicd to pre-

vent leaching out of the first treatment and provide
resistance (o rains,

Diaphragm Walling for Foundations

A [ull scale trial on diaphragm walling using a
simple jetting technique developed by the Institute was
carricd out recently on the Sarda Sahayak Project in
U. P. A reniforced concrete diaphragm wall, 70 m long,
8 m deep and 20 em wide was put down in the ground
successfully. The technique cffected a saving on shect-
steel piles which have to be sometimes imported,

Single Stack System of Plumbing

The conventional two pipes system with anti-
siphonage pipe consumes much labour and material, A
single stack system of plumbing which needs no anti-
siphonage and does away with separatc drainage for
w. c. and kitchen has been introduced in the National
Building Code as a result of intensive siudies by CBRI,

Current research activities

The Institute has at present 128 research projects
in hand out of which 22 are sponsored by the industry.
The disciplinewise  break-up of the projects is as
follows:

Building Materials 33
Soil Engineering 24
Eflicicncy of Buildings (Building Physics) 18
Building Processes 16
Architecture and Physics Planning 11
Fire Rescarch 10
Rural Buildings 7
Inter disciplinary 9
TOTAL : 128

The rescarch results are published in the form of
rescarch papers in Indian and foreign journals while
the new ideas of design, construction techniques and
materials are popularised through Data Sheets, Building
Digests, Building Materials Notes and Technical Notes
published by the Institute, Advance summaries of papers
sent for publication are brought out in the quarterly
CBRI Abstracts,

Services fo the building industry

Besides undertaking sponsored projects, the In-
slitute renders tesling and consultancy services (o the
industry and construction agencies. The newly started
Construction Unit and the four Extension Cells (Ahme-
dabad, Bhopal, Calculta and Delhi) attached to it are
particularly geared to undertake sizeable demonstrations
for the construction departments in the public as well

as privale sectors and o train their field staff and
cngincers  in the adoption of new techniques,
The Institute maintains  excellent Information,
Documentation, Reprography and Library Scrvices not
only to serve the scientists of the Institute but to
extend it to the Industry, Training facilities are also
provided to nominecs from the industry as well as
students and teachers from technical institutions.

Fufure Trends

Out of the total plan outlay of over 53,000 crore
rupces in the Fifth Five Year Plan about 4,600 crore
rupees will be spent on housing alone. Besides this,
huge amounts will be spent on other types of buildings
like cducational buildings, storage buildings, etc. It
can be roughly estimated that out of the total plan
outlay about; half goes to constructions of one type of
building or the other, Particular stress is being given
in the Fifth Five Year Plan towards rural housing.
Building Rescarch must, therefore, of necessity, be
concerned with the problems which are expected to be
of interest to the industry and the users even ten to
fifleen years hence. With this end in view, a perspeclive
plan for research at the Institute for the next ten years
has been formulated after discussions with experts
comprising architects, engineers and builders. The
areas of study arc broadly classificd into: Environmen-
tal Research, Materials and Fire Research and Engi-
ncering Research, ;

Under Environmental Rescarch major projects
will deal with the influence of environmental condi-
tions on the thermal sensation of human being and
utilisation of solar energy. Studics will also include
Spaces and their inter-relationship in residential build-
ings, modular coordination and building bye-laws.
Urban planning studics will include formulation of
density patterns and land use pattern of new housing
developments. -

Under Materials Rescarch a wide range of mate-
rials will be covered with the main objective of im-
proving the quality and productivity of conventional
materials and developing new ones, ~ Special emphasis
will be given to the development of light weight matc-
rials, utilisation of agricultural and industrial wastes
and usc of plastics.

Fire Rescarch will be considerably strengthencd
with the installation of large -furnaces for testing full
scale building components.

Engincering Research will include major projects
on soil-structure interaction, soil anchors, chemical
grouting, industrialised building techniques, cellular
and lightweight concrete construction, method studies
on building opcrations and various types of rural con-
struction.

Alongside with the development of research
activities, auxillary scientific services like Extension,
large size demonstrations, Information and Survey,
Industrial Liaison, ctc., and general technical services
like workshop facilities, procurement of cquipment
and stores, will have to be expanded to meet the in-

.creased need of the scientists and to realise better and

quicker utilisation of the resullts of rescarch for the
benefit of the Nation,
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