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Waterprooﬁng of bluldmgs —
Choice and selection of

innovative materials and techniques

l:lltrocluctlon H

Walerproofing has been an essen-
tinl part in buildings, since the time
construction technologies for build-
ings are known to exist. Waterproof-
ing systems have been changing with
time, which were dependent upon the
locally available malerials of water-
proofing and the skill to use them.
With the recent developments’ in - the
field of building materials and tech-
nologies a variety of new products

for waterproofing have come in the -

market, each claiming its merits. In
such a situation it becomes dillicult
for the users Lo select the  proper
material and technique to overcome
the problem of dampness and seep-
age in buildings. Somehow the tradi-
tional methods of lime terracing,
mud-phuska with clay tiles, tarfelt
trentment and biluminous coalings
ele. are slowly giving way to newly
developed epoxy and polyurcthane
based coatings and sealants. A judi-
cious selection of right type of treat-
ment thus becomes a difficult task,
An clfort has been made to list out
various factors which need consider-
ation, before selecting proper materi-
al/technology for watcrproofmg of
buildings. ;

Need for waterproofing :

Before tackling any problem and
arriving at an appropriate solution it
is utmost essential to know the basic
reasons responsible for the . problem.
Probable reasons responsible for any
leakage or dampness/seepage may be
all or few of the following :

(2) Cracks in the structure .

(b) Porosity of the stru(,tural mern-
ber .
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{c) Capillarity of the member; and

(d)  Weather conditicns of the area
where the structure exists.

Waterproofing is necessary to pro-
tect and check the ingress of water
on account of any single factor or a

" combination of various factors men-

tioned above. As the causes of

-dampness, differ from building to

building and region to tegion, no
universal methods can be applicable
in all cases. Broadly speaking, seal-
ants can be used for filling cracks,
grouts and coalings can be suitable
for fine cracks, heat reflecting coat-
ings may be helpful in cases where

“cracks owe their occurrence to tem-

perature variations, flexible sealants
and coatings may.prove useful where
differential movements are high and
integral compounds can help check-

"ing corrosion of steel reinforcement

and reduction in shrinkages. Where
dampness is related to capillary ac-

‘tion, pore sealants and impervious

barriers may be quite effective.
Weather conditions are also 1o be
considered while sclecting walerproof-
mg system.

Traditional pructues of water-
proofing : 7
Different practices had been in
use in different regions of the coun-
try. The reason for adopting any par-

ticular practice in a particular region -

could be the local weather conditions
and ecase of availability of materials
involved. In-general the following
practices have already been used in
the counlry

Mud-phuska with brick tiles

Soil for mud-phuska should be
good brick earth free from stones,
kankar, grass toots not containing
excessive clay or sand. Soil will be

N. C. Bhagat*
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made damp by adding water atleast
12 hours before laying and turned
over to break clods. The water for
damping clay should be sufficient to
achieve optimum moisture to achieve
compaction with wooden rammers,
The thickness of clay will be con-
trolled to achieve slope for drainage
of water. The mud-phuska (compact-
ed clay) will be tovered with mud

. plaster 25 mm thick, prepared by

adding 35 kg. of bhusa (chopped
straw) per cubic meter of clay,
which is kept wet for a minimum
period of 7 days after adding water
and worked over with feet and
spades to get a homogenous mass.
After drying of mud plaster, the’
cracks appearing on surface will be
filled with gobri leaping (50% sieved.
clay + 50% cow-dung added with
water to make a pastc). The surface
after gobri leaping is then covered
with brick-tiles leaving 12Zmm thick
joints, grouted with cement sand
mortar 13, and cured as per normal
practice (Fig. 1).

Lime concrete terracing ¢

25 mm size brick aggregate with
50% by volume of lime (hydrated)
and surkhi mortar is used for mak-

- ing concrete. The concrete ig laid

normally 10cm. thick on average to -
slope on the concrete slab, which is
consolidated by continuously - beating
with wooden thappies for three to |
four days or till the mortar has set.
During beating process the surface is
liberally sprinkled with a mixture of
gur and boiled solution of bael fruit.
The surface is finally smoothed with
a flont or trowel to fine .polish and
cured as per normal practice. The
minimum thickness of concrete espe-
cially near Khurras should not be
less than § cm. {Fig. 1),

JULY 1995




‘,-""'m"\-.‘ Vatergrooimg, (veatmen

|

Tinmisn Ty
12 mm joinl,
__ 25 mm thick
i prlasied
Kl plstckn
fanl 1 shape
- [hiles
= T

—

€.C. Gula
Rearing plusier
Wall

Mud phuska with tiles

j—-—Cement plaster

T~

¥
b h

ry b
Lwrce San

/ Lime Cang. Gola
| Lime congrote biid w slope
-1 . [ Bitumen layer '

€. C, Qula

Fig. 1
Lime Cone. Terracing

Tarfelt treatment

Self-finished felts of glass fibre
base, vegetuble or animal fibre hase
or hessian base are normally used in
practice. They are laid on surface o
be treated by using blown type bitu-
men 100 penetration for hase coat
and intermediate layers. Blown grade
bitumen 85/25 can also be used for
such treatment. The treatment is nor-
mally four course (bitumen, tarfelt,
bitumen and pravel/coarse sand) or
six course (bitumen, tarfelt, bitumen,

tarfelt, bitumen and gruvel/coarse
sand) and normally bitumen con-
sumption should be 1.45 kg/m? for
each bitumen layer with the excep-
tion that consumption for intermedi-
ate bitumen coat in six course treal-
ment will be 1.20 kg/m? Care
should be taken that the gravel/
coarse sand is sprinkled in sufficient
quantity (8 to 6 dm¥square meter of
surface) tb cover the area. (Fig. 2).
Propef Mashing should be ubed where
necessary.
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The effectiveness of these tradi-

tional techniques is getting poorer ei- .

ther due to deterioration in the qual-
ity of materials or the time involved
in adoption of these techniques i.c.
tamping of lime lerraces involving
beating of surface [or compaction
and slurry to come on surface to
give an impervious layer and time
involved for preparation of mud plas-
ter a component of mud-phuska tile
wreatment. Tarfelt too has a limited
life needing replacements at intervals.
Hence the need was felt for new
techniques which may by quick and
less time-consuming. :

Some of the drawbacks and limi-
Iations with traditional techniques arc
listed below. : :
Mud-phuska :

v Adds heavy louds

/ Mud layer once saturated cannot

withstand point loads

7/ Water entered in mud layer does .

not evaporate easily

7 If infesied with termite, hidden
nesting takes place and remaing
unchecked.

Lime terracing :

/ Adds o super miposed londy

2 Teging of laysr Woa slow pio-
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e and sl

small works

not possile in

v Seling time much higher

Tarfelts :
/ Low life 5 to 7 years

/ Cannot be used for appeonchable
ferrace

/ Defects below cannot be identi-
fied -

v Black surface absorbs heat

Bitumen painis :

v Lose volatile_oils.and become
flakey if exposed to weather

¢ Surface not fit for use

+ Black colour, absorbs heat and
dincreases A.C, loads

v/ Specially trained labour is re-
quired.

Limitations in selection of
treatment @

The causes for leakage/dampness
is one {actor which will decide and
help in selection of treatment. Apart
from the causes certain other factors
limit the choice of waterproofing
material/treatment, Othér than from
economy considerations against tradi-
tional practices, some of the factors
which will help in deciding the treat-
ment are

o Whether it would be permissible
to change the colour and texture
of treatment surface.

s Whether the treatment needs pro-
tection from the effects of direct
heat,” abrasion and radiations etc.

v Whether the surface after treat-

ment could he put for normal
use or some resirictions need to
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be imposed for direct use of
treated surface. '
89 The life cycle of treatment for
which it will remain effective.
s Cost of renewal of ireatment if
it has limited life of short dura-
lion.

The more the number of parame-

ters needing consideration in selec-
tion, the more diflicult it is to arrive
at a decision. However, considering
all poinls some reatment is finalised,
which is judged us the best uler all
considerations on lechnical grounds.

A closer look at the newly devel-
oped materials which are available in
the market would reveal that they
are mostly organic materials based
on bitumen, tar, epoxy, acrylic, poly-
urethane, rubber and similar polymer-
ic compounds. Tar and bitumen
based products are most popular so
far on account of their low cost, but
suffer from the inherent property of
black colour and quick or eusy deg-
radation under the exposed condi-
tions. Epoxy based products give
strong usable surface and have high
strength, Acrylic based products are

also generally rigid and hard, where-

as polyurethane based products are
very durable, flexible and unalfected
by -~ommon chemicals, They howev-
er emit loxic gases in the event of
fire and at high temperatures. Most
of the products except bituminous
ones can be made (ransparent, {rans-
Jueent-and in plensust colors: They
are normally costlier und are sb.ilublc
for important works.

Inorganic products based on ce-
ment and silicon are also popular.
Cement based products are used as
an integral compound during con-
struction or later on as a grouting or
guniting admixture. Some of these
compounds can also be used as coat-
ings and waterproofing paints in dif-
ferent colours. Silicon has the proper-
lyj of repelling water and is used as
a lransparent coaling and sometimes

as an admixture for waterproofling

purposes. The surface treated with
- gilicon repels waler coming in its

contact, thus reducing the chances of
water entering the body considerably.

For selection of "an appropriafc
material/technique, the conditions of
application like (a) working tempera-
ture, (b) conditions of surface to
which it is to be applied {c) consis-
tency of the product recommended

for application, (d) integral com- .

pounds of the -product, (e} using
conditions for the coated surface, (f)
curing time for the conling separately
for each coat where more than one

“coat is recommended and change in

colour of the existing surface and
transparency of coating film, ete.
need consideration for. a particular
situation and job. The product which
satisfies most of the conditions as
per manufacturer’s recommendation is
the most suited for use if there are
no financial constraints which may
compel for compromising, leading to
selection of some other alternative.
Following this approach the suitabili-
ty of various products available in
the market should be assessed, but
before going in for the final selec-
tion, the component of labour in-
volved in application in cach case
should also be considered to armrive
at the complete cost when more than
one product is short listed for selec-
tion and use.

Points favouring use of innovative

techniques

While constdering the points
which go. in favour of switching

over to the new materials over the

traditional practices, they are :

w Good adhesion to the surface to
be treated.

w Flexible to withstand expansion/
contraction of structures.

w Withstand severe atmospheric
conditions.

w Resistant to ultraviolet rays of
the sun,

" Resistant. to normal abrasion.

w Do not add weight to the struc-
tures, <

w Durable and easy to apply.

For application of epoxy/polyure-
thane coatings following steps may
be followed, which are quite simple:

(i} Clean the surface wl;th; wire-
- . brush.and ;wash with water to
make it dust-free.

(i) Remove any existing treatment
which hay fulled before . cleaning,

(iii) Ensure that surface is bone-dry
before application of treatment.

(iv) Round the junctions of slabs and
walls if -not done- earlier {Fig.
33, This may be done with ep-
oxy concrete to save time,

(v) If. cracks and pot-holes are there
in the surface to be treated,
these should be properly sealed,

(vi) Take special carc at the points
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where rain water pipes are provided (Fig. 3).

(vii) Apply weatment/conting ag per recommendntions of |
manulacturer whose product has been selected.
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1 - Conclusion

As per tbe claims of the new product manufacturers,
they are quile effective for waterproofing in buildings.
Due to the difficulties being faced with the use of tradi-
tional practices there is no choice bul to accept new
products. Due care is necessary while selecting the treat-
ment/malerial, involving various parameters- for trouble-
free service from the treated surface/component of the
building. However there is a need to -have a data-base of
various new products for convenience of selection,
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