en which is a major compo-
{ of bituminous sealant, runs
< on vertical surfaces during
Fillers such as chalk,
sinium  silicate and magnesium
ate do not completely check the
70°C even when added up
ent by weight of bitumen.
powder and saw dust stop
at 30 to 40 percent of

ifficult to work with. A
. of rubber and powdered
vous filler is found most
" On the basis of these in-

tions develop good adhe-
ith concrete and perform

RN sealants consist of pig-
nd unpigmented synthe-
mers such as silicones,
hides and acrylics, These
c elastomers are cos{Iy

tions but they make the
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in India. Bitumen based sealanls
have been used in the past and
are still in use, A sealant consists
generally of bitumen, rubber, ex-
tenders and fillers. It is a hot
poured type and is largely used in
high-ways. On vertical jo'nts it
sags and sometimes flows down
during summer,

The demand of sealants has
cons’derably increased with the
use of prefabricated
in buildings. The indigenous pro-
ducts fa’'l in one or the other re-
quirements specilied in IS:1834-
1961 for sealants for build'ng
joints (Table 1). An investigation
on the formulation and develop-
ment of sealants based on btu-
men was, therefore, taken in this
Institute and the results are re-
ported in this paper.

MATERIALS

Bitumen and rubber constitute
two major components of a seal-
ant composition, These. materials
possess excellent resistance to
water, Residual bitumen and
b'own bitumen are normally used.

TABLE — 1

components

JMW

i

Blown bituman is less susceptible
to temperature and has higher
softening point compared to resi-
dual bitumen. Coal tar is also
used where solvent resistance is
necessary. As such coal tar is not
preferred as it has a steeper vis-
cosity temperature slope' than

most bitumen,

Rubber is added in the bitu-
minous sealant to improve the

viscosity temperature characteris-’

tics® and solvent resistance. Rub-
ber latex. crumb rubber and pul-
verised rubber are normally used.
Neoprene and certain other syn-
thetic polymers show better sol-
vent resistance than natural rub-
ber and are therefore preferred
in sealants resistant to jet fuel®.

The third major component of
the sealant composition is the fil-
ler. Fillers may be reinforcing
or non-reinforcing ftype., They
may also impart specific beneficial
properties such as stabilization of
binders, prdtection

properties are governed by the

PROPERTIES OF PROPRIETARY SEALANTS

< §
= L. o B ou
g w O . S @ 1
i 5.2 §& oy 3 £ ;
T - L T 84 R g8 ke
e . i - [=1
£ & ARE  Bag K d &g &= i &
125 74 4 No flow No failure 160 18 Below 10%
115 61 3 o T 148 30 "
125 73 5 2 % 134 15 »
115 65 6 . N 174 18 .
120 67 3 i 1 123 10 P
120 71 3 o & 136 10 "
140 81 6 4 i 107 9 "
110 80 5 P ” 105 9 "
More than More than — o " 100 10 "
200 80
180 70° 53 5% Extended Min, 10%
Max. Min. Max. Max 6 mm 200 15—50 Max.

against U.V.
radiations and control of shrink-.
age and thermal expansion. These




TABLE — 2

FLOW CHARACTERISTICS OF COMPOSITIONS CONSISTING OF BITUMEN, RUBBER AND FILLER

: A & | g ‘
.3 Q o =1 B
B £ @ = g2 $e , b+ 5
E £ g é 5‘3 ,‘?3 g ég ‘g g Flow t'me at 70°C |
At & < 4% =G O ‘&5 &5
1. 60 i 10 Ty = Sk I 2 his.
2 60 e — 40 — —_ — 3 his.
3. 60 S | = 40 2 Ld 1 hr.
4. 80 — —_— — — 20 — { hr.
5. 60 —_ —_ —_ = 40 A Remains in liquid form
6. 80 57 ik B i i 20 t hr.
7. 60 i ) i, ok Lo 40 i hr.
8. 80 20 — — — — — 8 hrs.
9. 60 40 — — — ——— No flow
10 60 10 30 — —_— — — No flow in 10 hrs, but flowed in 24 hrs,
11 60 | 10 — 30 — - — No flow in 12 hrs, but flowed in 24 hys,
12 60 10 — — 30 —_ —_ 2} hrs \
13 60 20 20 — — — — No flow in 12 hrs, but flowed (6 cm)
in 24 hrs.
14 60 — 20 - 20 — — — No flow in 12 hrs, but flowed (2 cm)
in 24 hrs. :
15 60 20 — — 20 — == No flow in 10 hrs, but flowed in 24 hrs,
16 60 —_ 20 — — 20— el 1 hr
17 60 — 20 — 20 o 2 hrs.
18. 60 L] ilc L 20 20 =L 1 hr
19. 60 20 — — — 20 — 6 hrs.
20 60 10 — 20 — 10 — No flow in 6 hrs, but flowed in 24 hrs.
TABLE — 3 dust were used as fillers, They
_ FLOW CHARACTERISTICS OF COMPOSITIONS CONSISTING OF were thoroughly mixed with 80/
BITUMEN, RUBBER & FILLERS 100 bitumen at 75°C. In com-
g positions containing rubber, rub-
4. g 4 |4 ; & J ber was first mixed fo'lowed by
E‘ g g e g g _.§’§ - Flow at 70°C the fillers. These mixtures were
,E, 3 = 2 E < = 2k ﬁé’ In 24 hrs examined for their flow character_i-
= : — : stic as per BS:3712-1964. In this
2l 2 10 i 30 10 = No flow test the material is filled in an alu-
42 20 12 == ) 10 i Flawed minimum channel of size 20.0 x
23. 50 20 — 20 10 — No flow :
24, 50 oL 10 30 10 Hy No flow 1.6 x 1.1 cm. and the flow is re-
25, 50 — 25 = 25 = Flowed ‘corded at 70°C at the end of ?4
26. 50 s 30 e 20 -l Flowed hours. The results are given in
27. 50 — 35.0 — 15.0 — No flow Tables 2 and 3.
%,8' i il o .30 e Ha daw On the basis of these results
=4 20 N & 7 i g Flowed seven compositions of sealants,
30. 50 — 30 — — 20 Flowed s
31 50 35 — 15 N were formulated and examined
. =3 — o flow
12. 50 = 32,5 e i) 17.5 No flow as per 1S:1034-196]1 (Table 4).
33, 80 e 20 e i i Flowed in 12 hrs. The compisitions passing IS:ISB‘!-
34, 60 - 40 — — Ll No flow 1961 were tested for their appli-

particle size, shape and their dis-
tribution. Fibrous particles impart
strength while flaky particles in-
crease durability and flexibility.
Fibrous particles also have better
levelling, suspension and flatness
properties compared to granular
parficies*®. The flaky particles

such as micas are effective agents

for the adjustment of consistency.

Cons!dering the above factors
bitumen-rubber compositions to-
gether with fillers were studied.

EXPERIMENTAL

Calcium carbonate, chalk, mag-
nesium silicate, aluminium sili-
cate, asbestos powder and saw

cation.-and durability on concrele
blocks, Concrete blocks with
straight and zig-zag cavities of
25 x 25 x 0.6 cm and 25 x 2.5 X
1.2 cm were cast. The openingSs
were filled with sealant composi-
tions. A 2.5 cm water head was
maintained at the top of the block.
The treated blocks were then ex-
posed to . outdoor conditions.

e St Ll T ea sl Lok s i

Bl Rl A LY i i




TABLE — 4

COMPOSITION AND PROPERTIES OF THE SEALANTS

Composition Propert’es
{ O
0 ° = 5
2 g o -] ]
Ho g £ 2 =Ee B § B B v )
B g ooy odving Tinnl B8 le il o c8denEeagd
g =% 48 <4 2§ 8 £ Eax i E§ &= &&
10 — — 10 30 62 94 5 Passes the test Nil No 95
10 = T 20 20 95 65 3 —do— Nil No 170
10 —_ 10 e 30 72 75 5 —do— Nil No 125
17.5 — 32.5 — — 82 18 4 —do— Nil No 134
15.0 = 35.0 — 86 40 3 —do— Nil No 160
— 17.5 325 — — 80 19 3 —do— Nil No 125,
— 15.0 35.0 o — Becomes very hard and is not workable .

ment as per IS :1834.1961

75° . 15-50 5°
min : ma

Extended 10%
to 6 mm  max,

5% at 180°
45°C Max.

‘was no water leakage or
tible appearance of damp-
t the end of one year,

not flow from the
at summer temperatures,
goes upto 70°C. It should
1e same time be so thick as
esist smking into the joints,
nen flows at 70°C when ex-

of fillers to bitumen, con-
e flow. The structure and
ticle size of the filler grea-
ﬁect the viscosity and thixo-
> properties of the system.
bserved that fillers such as
alum’nium  silicate and
ium silicate  when added
Upto 40 per cent by weight
men do not comp'etely
he flow. However, alumi-
nd magnesium silicates (Fn
L 13 & 14) are more effec-
han chalk (Fn. 12 & 15). $'mi-
thaviour is observed for mag-
m.sil’cate in  formulations

(!ded. The investigations on
txed filler show that 20 — 30

“at their 30 35

per cent of aluminium silicate or
magnesium silicate (Fn. 10, 11, 13
& 14) with 10 — 20 per cent of
fibrous fillers check the flow.

Another important property of
a sealant is its capability to seal
the joints during its repeated
cycle of expansion and contrac-
tion with changes in temperature.
It depends mostly on its cohesive
and adhesive forces. Bitumen
shrinks and becomes hard on age-
ing. This results in cracking and
loss of adhesion with the subs-
trate. Addition of fillers controls
the shrinkage but severely affects
its elasticity, Thinning with sol-
vent is not good as on the evapo-
ration of solvent, it is likely to
show appreciable volume shrink-
age. Rubber when added into
bitumen not only improves the
viscosity temperature characteris-
tics but also its cohesive and
adhesive properties®. It is, how-
ever, observed from the Table 2
that rubber addition even upto 20
per cent does not affect the flow
tendency of bitumen at the tem-
perature of the test. Therefore,
addition of fillers become neces-
sary. Fibrous fillers stop the flow
per cent loading
with 15 to 20 per cent rubber (Ta-
ble 3) and the composition re-
mains workable.

It can be seen from the Table
4 that formulations 1, 2 and 3 fail

in softening point and penetration’
Being thermoplastic in nature
bitumen necessitates judicious con-
trol on the addition of fillers. It

is only formulations 4, 5 and 6
(Table 4) that meet the require-
ments specified under 1S:1834-

1961 for sealants. The observa-
tions reveal that rubber dust* can
be used in bituminous sealants
and the results are comparable
with those containing crumb rub-
ber.
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