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the heterogeneous nature* of
aterials, their varied origins, their
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- Systematic approach along 1'nany
) lines involving the specialised
e Fige of the physicist, the chemist,

8ologist, the engineer and others.
been found convenient to group

the work of the division in various sec-

tions for the purpose of detailed
study, though each section freely
draws on the knowledge and ex-

perience of the others from time to
time. At present these sections cover
Heavy Clay Products, Cementitious
Materials, Building Stones and Aggre-
gates, Organic Building- Materials and
Paints and Varnishes. In addition,
there are specialised workers dealing
with X-ray, Differential Thermal Ana-
lysis, and the petrographic and analyti-
cal studies of materials,

The Problems

Problems conneccted with research on
materials may be divided into three
classes. First, problems dealing with
the testing of materials, the determina-
tion of their physical and chemical pro-
perties and the development of special
procedures for evaluating their durabi-
lity and compatibility with other mate-
rials. The- data accumulated from such

studies help in the selection of mate-

rials for specific purposes. Secondly,
problems arising out of the failure of
materials in structures, such as, efflores-
cence, chalking and cracking of paints,
corrosion and general deterioration, A
lasting solution to problems of this type
generally requires a systematic approach
which is often basic in nature. And
Iastly, in dealing with new materials or
the new use of existing materials, pro-
blems arise in connection with manu-
facturing processes, economics or ad-
justments in construction practices.

The Heavy Clay Products Section is
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largely concerned with problems affect-
ing the brick industry. ‘Some of these
problems arise out of the nature of the
materials used, others with the opera-
tions of manufacture.

Solutions to some of these problems are
facilitated by the knowledge gained in
the recent years by the application of
X-ray and D.T.A. techniques to the
study of clay mineralogy. However,
solutions arrived at under labora-
tory conditions need very cautious inter-
pretation and pilot scale studies or cven
trial runs under actual manufacturing
conditions are necessary. The work
covered in recent years includes studies
on raw materials, kiln performance,
partial mechanisation, perforated bricks,
colour in bricks and similar studies.

Brick Earths

A series of studies was carried out on
the properties . of brick earths from
different parts of the country, includ-
ing the effect of the mechanical com-
position of soils on the properties of
the fired bricks (1). While soils-from
the Ganges Valley are eminently suited
for brick manufacture, the same is not
true of soils from other areas. Bricks
manufacturecd from black cotton soil
are usually irregular in shape, highly
porous and are weak in strength. Their
poor quality is attributable to the ex-
pansive nature of the clay and the pre-
sence of lime nodules.

Investigations have led to the develop-
ment of an improved process which
obviates the use of coal ash as an open-
ing material and replaces it by calcined
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clay (2). The clay is calcined at low
temperature and rendered non-plastic.
It is then pulverised and mixed with
the black soil. The addition of cal-
cined clay improves the workability of
the raw mix and reduces the drying

and firing shrinkage of the bricks, The-

new process results in bricks which are
denser in texture, have a higher com-
pressive  strength and  lower water
absorption than those normally manu-
factured. The problem of lime-blowing
is solved by immersing the bricks drawn
from the kiln in cold water, a process
commonly known as “docking”.

Even when the soil is suitable, the
quality of the fired brick depends ap-
preciably on the temperature of firing,
the rate of heating and cooling and the
composition of the kiln atmosphere dur-
ing firing or, in short, on the design
and operation of the kiln. The Bull’s
Trench Kiln, used extensively in India
for brick burning, has several draw-
backs, namely, the low output of well-
burnt bricks, its high fuel consumption,
the absence of any control over firing
and the operational difficulties involved
in the use of the movable chimney.

In order to remedy these defects, several
improvements have been incorporated
in an experimental kiln designed by the
section. This kiln is provided with a
flue system which controls the draught
and the chimney is fixed outside the
kiln. These modifications give a higher
output of well-burnt bricks and allow
more rigid control over the firing pro-
cess. The ecconomic effect of these
improvements is now being examined.

Decorative Bricks

Little attention has been paid in India
“to the production of facing, decorative,
perforated, lightweight and engineering
bricks. Research on the possibility of
providing such bricks at economic prices
in India has been undertaken. TFor
cxample, deep frog bricks are easy to

manufacture manually, require less clay

and fuel and cost less to transport,
Their use effects an economy in mortar
consumption and tends to increase the
mason’s output. ‘

Many factors have to be considered in
fixing the optimum size of the ‘frog’,
but the major consideration must be the
case with which the bricks can he
moulded manually. The frog tentatively
suggested is ‘U’ shaped with top dimen-
sions as 7”x2.5”, tapering to 6"x1.5"
at bottom and having a depth of 2"

Another  example, coloured bricks
besidés imparting a pleasing appear-
ance: to- the building, obviate the
nced of external rendering. on. the
masonry.  Their development involves
the identification of factors responsible
for colouration in bricks, the develop-
ment of suitable pigments and their
compatibility with brick earths: under
the conditions of firing, their strength
characteristics
their manufacture. The ' process deve-
loped in the section would: appear to
fulfil the needs of the industry. .

Apart from these researches, a consi:
derable part. of the work in the section

is concerned with the manufacture of :

bricks in different parts of the country,
To cite an example, the section investi-
gated the suitability of soil found at
Kandla and recommended a process for
making good bricks out of the local soil,

Building Stones

Building stones constitute an important.

class of materials used for the purpose
of walling, flooring and roofing. A
knowledge of their durability and
strength is of prime importance since
they have a direct bearing on the de-
sign, construction arid maintenance of
the buildings in which they are used:
Whereas, strength tests are fairly well
standardised, methods of assessing dur-
ability have yet to be rationalised, The
study in the Division involved the
identification and evaluation by analyti-
cal and petrographic studies of the
factors responsible . for weathering and
decay. It was observed (3) that the
decay of sand stones swas mainly due
to the erystallisation of soluble salts,
derived either from soil, water or back-
ground material, which exert initial
pressure  on crystallisation and thus
cause disintegration of the stone struc-
ture. A test method involving the im-
mersion of specimens in a solution of
sodium sulphate has given reliable data
on the durability of sand stones.

In the cementitious scction attention

has Dbeen paid to the utilisation of '

waste products, natural or industrial,
Thus the low-grade gypsum of Raja-
sthan has been studied with a view to
making suitable plaster and boards for
building purposes. It was found (4)
that building plaster and boards con-
forming to the standard specification
could be manufactured economically
from such low-grade deposits. A suit-
able retarder which is indigenous was

and the economics of’

also developed.  Similarly, i '-\asa‘
served, that Sindri. ash- after
processing can replace! about
per cent of portland’ cement in g
manufacture of puzzolanic cements,

was also observed ' that the ash  yyue

suitable source for lightweight aggregy '

qaic

in concrete used for non-load
members (5).

beay;

Cements
Blast-furnaces yield large, quantiti
slag as a waste product and Collfiom'

the industry with the problem of ity

disposal. An investigation on the Possi.

bility of - the manufacture of portlang

blast-furnace cement in India fron
such slags showed that these, after

granulation, were suitable for the many.
facture of cementitious materials of the

portland blast-furnace cement class (6)

explore the possibility of making super.

These investigations were extended to

sulphated cement which are more resis.
tant to sulphate action than ordinary -

portland cement.

!
Research on cements, such as, hydr.

phobic cement, non-shrinking and ex-
panding cement, are in hand to obtai
the technical know-how of their produc-

tion and to observe the performance of

these cements under Indian conditions.
A large number of exploratory trials

showed that neat expanding cements

(composed of three parts of portland
cement and one part of expanding com
ponent) on 7 to 10 days’ curing under
water resulted in an expansion of oj
per cent for the mix using Kaolin, 0.75

per cent for the mix using slag, 2.0 per
cent for the mix using bauxite and 2

to 3 per cent for the mix using high
alumina cement. Subsequent dry cur-
ing at room temperature resulted in
about o.15 per cent shrinkage' corres-
ponding to the portland cement com:
ponent in the mix,

Asbestos

Besides the researches described so far
the Building Materials Division has
interested itself, at one time or the

~other, in the study of a number of

other items including ashestos vermis
culite, bloated clay aggregate, etc. It
is known that the strength of the shects
using Indian tremolites fall far bcft?“'
accepted specification. The too tens_lle
strength and short length of tremolité
fibres are usually considered to be the
main causes for the low transverst
strength in these sheets. Research 1
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indicates that the low-strength
heets is due to the weakness of

.d investigations on the charac-
of Bageshpure (Mysore) vermi-
dicated that although these cx-
to about 9 to 10 times the
volume, the density (7 1b. per
of the exfoliated’ product was

(Palabora: 4.2 1b. per cu. ft.).

Ulatotoli and Dutkigora were
cluded in the study. These
(7) have cstablished the suit-
of indigenous sources for the

s and the optimum conditions
exfoliation.

: ficld of the individual organisa-
terest. Industry at certain places
out developmental investigations

pturing new markets. The pro-
hat arc encountered in the use
ts in building construction arise
of the materials used and' their
tjation. A wide range of problems,
Slch as, paint specifications for different
the development of test pro-
particularly for predicting

the formulation of new

protection or antibacterial
gnd for other uses, all need
gation,
i uDivision’s cfforts have b_een con-
h_-i‘ 50 far, to tests on paints with
S VW to. collecting data for use in

ow as that of the South African:

specifications and accelerated weather-

_ing tests on paints and their correla-

tion with natural exposure tests. In
the absence of data on the flow pro-
perties of Indian paints, systematic,
investigations were carried out to deter-
mine the flow and other related pro-
perties of the paints available in the
market. The plastic viscosity data were
obtained by a rotational type of viscosi-
meter while the efftux type of viscosi-
meter was used to measure the con-
sistency in arbitrary units (8). Investi-
gations such as these, when corrobo-
rated by other research workers, serve
as a basis for future specifications, and
also help to make the consumer con-
scious of the quality he should expéct
from a particular paint. \

In India, the failure of paints is mostly
due to chalking, fading and loss of
gloss. With a view to correlating these
cffects with the results of accelerated
tests on paint films, a systematic study
on the natural and accelerated weather-
ing of paints was initiated. The
work carried out so far indicates
that a general correlation is possible.

Organic Materials

The organic building materials com-
prise timber, bituminous felts, silicones,
resinous adhesives, flooring composi-
tions, etc. The Division has conducted

a scries of experiments on the use of

silicones as water repellent coatings on
masonry and mud walls. Though sili-
cones arc popular in the west, their
large-scale use in this country as a
water-repellent  coating  on  masonry
should be preceded by research with
a view to finding the efficacy and limi-
tations of the process under the tropical
conditions. Some of the items of re-
scarch on organic building materials
with which the Division is concerned at
the moment is development of non-skid
flooring , polish, asphaltic roofing felts,
ete, i :

Collaboration

While these are some of the main lines
along which the work of the Building
Materials Division is being developed,
a few types of ad hoc research problems
which the Division carries out for statu-
tory bodies is mentioned. Recently,
the Division has collaborated with the
Structures Division in a series of tests
on ‘The Strength of Brick Masonry
with Different Mortars’. These studies,
carried out for the National Buildings

Organisation, are helpful in the writing
of a Code of Practice on Brick
Masonry. Often, such studies have led
to side investigations with interesting
results. For example, in the programme
cited above, a side investigation was
conducted on the standardisation of test-
ing of tensile bond-strength m
brick-couplets. Another example, ‘Ren-
derings for Foamed Concrete Panels’,
was the subject of a test pro-
gramme for the Hindustan Housing
Factory, which the Division has con-
cluded successfully.

The Division organised recently a Re-
search Workers’ Conference on Build-
ing Materials which was attended by
delegates from Research Institutes and
industry, These conferences afford an
opportunity for workers all over India
to establish contacts.

It may be said that the work of the
Building Materials Division, over the
vears, has resulted in the accumulation
of expericnce, so essential for any re-
search organisation and on which the
Division will certainly have to fall back,
in the years to come, as the complexity
of the problems increase.
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