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People operating in the waterproofing sector is well aware of the
role performed by the waterproofing compound in the bitumen-
polymer membrane.

Today, there are basically two types of waterproofing compounds:

- plastomeric, with polyolefinic polymeric base;
- elastomeric, with polymeric base with thermoplastic styrene
rubbers.

The plastomeric waterproofing compounds taken into
consideration in present work can assume semi-elastic
properties when during the modification of the bitumen
polyolefinic components having semi-elastic behaviour are
used; hence the possibility to define compounds and/or
membranes as plasto-elastomeric.

The history of the modification of the bitumen and the properties
of the different types of waterproofing compounds are reported
in Table A.

Further on, making use mainly of graphic diagrams, the
following concepts are proposed:

Table B: most representative characteristics of a plastomeric
waterproofing compounds, highlighting elastic
behaviour, thermo-sensitivity and rheological behaviour.

Table C: diagram of modification with polypropylene of
distilled bitumen. :
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Table D: parameters of control in the production of
waterproofing compounds.

Table E: characteristics of traditional polyolefinic modifiers.

Table F:  modifying capacity of traditional polymers on the
bitumen.

Table G: diagram of bitumen/polymer compound processing

Table H: ageing effect on plastomeric waterproofing
compounds

History and purpose of the work:

Many efforts were made in the research to improve the
proprieties of the bitumen: especially the thermal susceptibility
and the ageing properties. Only in the mid sixties, in Italy it was
discovered that the atactic polypropylene, available as by
product of the isotactic polypropylene invented by Prof. G.
NATTA, was able to bestow to the bitumen required properties.

Such date represents the beginning of a new generation of
membranes, defined as PLASTOMERIC from the polymer used
in the modification of the bitumen, having characteristics clearly
higher than the ones of the previous membranes made with
oxidised bitumen with filler.

Later on, also the thermo-plastic styrene-butadiene-styrene
rubbers were found suitable for the modification of the bitumen,
giving birth in this way to the waterproofing compound and the
membranes defined as ELASTOMERIC.

In the next research and manufacturing activities, substantial and
progressive improvements were made too on the reinforcements
and on the superficial finishing of the membranes.

In the particular case of the PLASTOMERIC waterproofing
compounds there was an interesting development which
allowed the use of functionalised polyolefins as polymers
complementary to the traditional polypropylenes.

During the last years even the polyolefins produced with the
new systems of metallocenic catalysis demonstrated their ability
to confer to the waterproofing compound high plastomeric and
elastomeric properties with high yield.

480




The load/deformation curves reported in the following diagram

show the modifying ability expressed by the polymers currently
available.

Bitumen/Polymer Compound with 85/15 ratio having
inverted structure {(continuous polymeric phase and
dispersed bitumen according to class 2 of Internal NG
Norm 6/96 - Method A)

VB type Bitumen: - R. & B. ASTM-D36 =41 °C
- Penetration ASTM-D5 =193 dmm

- Composition - saturated =11%

-aromatics =56 %

- resins =20%

- asphaltens = 13 %

Polymer:- variable
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Purpose of the work is to make available the knowledge
developed by industrially manufacturing the finished
membrane, by co-operating in the designing and realisation of
waterproofing systems and by monitoring their behaviour
during use.

Our reference will be the plastomeric membrane (APP) because
it is the one on which we have more knowledge especially under
the aspect of the processability and applicability.
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The polymer-bitumen compound as polymeric alloy
Polymeric alloys originated from the inadequacy of the single
polymers to satisfy requirements of higher performance in the
same way the bitumen-polymer mixtures originated from the
inadequacy of the properties of the bitumen to satisfy the
requirements of the waterproofing sector.

Both alloys are obtained by physical mixing at high temperature.
They present a morphologic structure where one of the
components assumes the continuous phase conferring the
characteristics to the system, while the other component
remains dispersed in discontinuous form.

In common the two alloys present the thermo-plasticity, even if
expressed within different ranges of temperature. The
comparison in terms of mechanical properties situates the
polymeric alloys at well superior levels in respect to the polymer
- bitumen alloys, but this fact is justified by the different
application requirements: replacement of wood, metals or
similar materials in the first case, production of waterproofing
sheets in the latter.

Role and functionality of the waterproofing
compound in the plastomeric membrane

When associated to the reinforcement, the waterproofing
compound concurs to increase the mechanical characteristics
thanks to the well known synergies; furthermore, it transfers to
the finished product thermoplastic and rheological properties.

When assuming the thermoplastic properties, the membrane
becomes susceptible from the functional point of view of both
the temperature and the speed of deformation. The rigidity of
the product as expression of the performance properties,
depends always on the temperature and on the deformation
time according to the following relationship:

R (txT) = S/d

In order to correctly interpret the influence of the variables time
and temperature on the behaviour of the waterproofing
“compound and consequently of the membrane, it is proper to
show the load/deformation diagram of the compound with
different times and conditions of temperature.
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PLASTOMERIC COMPOUND WITH
-10°C COLD FLEXIBILITY
Variation of mechanical characteristics changing temperature
and speed of deformation

Graph. 2
- TEMPERATURE VARIATION
-
ﬁ / ~ T°=5°C
o¢ !
c o {
{

o
o
|

_..l
@

11
a2
3
&
L]

! ] | | | | . | -

0 10 20 30 40 50 60 70 80 90

Deformation % -
Graph. 3
- SPEED VARIATION

5

®

5

3 E

83

o
Lae]
|

0 10 20 30 40 50 60 70 80 90

-

Deformation % —

483



] wemoLEAn

SHUYININ

ONIZDY

 $0ILEHILOVEVHD TYIINVHIIN

1 2> Aneadiel [T ay o 1 O, AInpesstEL o5t n__m:.
- - P B
:Qﬁmgm__:au__ H | | 7
SNy SEUEEL PREGH XA HUaBE JUSUTBALIE 5] A sISi W) - = = o
E n::on_.__sr_n(u:_ ey _ : H | -2
sayBug
a0 Lo WERI T8 LnyeEucy gl s L:o_.. " | [~ W
m_.__.z...__o_ Bu Buwb sny 2seqd Snouguos ﬂ: ALINSSE G s =
Bl vl e | 1 w
mu:m._ auniAdus auyy ier0d TR SHEOEEINTE AL, |- 3
[ !
I = I
*LTMEREALIT IR O H L
B DD MU pawGyEUaL £ sy anpod e S m:m_.ﬂn_aizan_ 2 [] m
ay Em—zaﬂ.co: auna) UB [EuSLr|E Jo 0 B Ul eod || & - W
el [ - <
o b - &
: H a
yby  Eusbe u:«a_r:::m _n..__mmm ac_...m._ _.._ ?m_ o ._ . | =2
maays g ey o
snouguon Ay sawnssd BUBKdLIdSod sy ydum Ul s | A
o Fungisua) BucEdde nx._:no..EEm.s 1 pRnb bl .
g |
P i
: o
2 1 - &
UL T L1 A SEUETEE I & L 5
aoguBLY ‘pe@mued [l su 5 uln u:mm_m 2._. .A__E.c.r_nno..n_ L3 | ] ﬁ
EAEER/AE snasar lZEd (Bnpns oy ese00sd uniepxn Fl g
Bl Buling eanea BuiBe o] SUCHd S 51 pue sanaisde - ER R
wa] proapBiy ol @1 CEAumeadE] Jeubiy 18 Saumsme| | T =
168G BBt CuRLgg PEINEIP o) pRirduos TORCMRY PR, . =
3
_ "
1
il i=
A -2
AR 71 H
WIApEHL e LB NbES 31 Yus AL KNl ymss Sanposd C c
Sulonutiaee WAPOW Ul BN Bl IresaRyuy D0SET (3RS0 | &
= W] 2NEE(E] VSIEIIEE K S E K
AL EROLE - UENOdUN 100N - puR Apsed SE BUTALLIRLN. 3 U] =
£ B198UN3 eazasl | 3
JoU SuOp P AN ANENE ey e SEy TETINR PR "
I
1
DBl Loy
1 : : ; i g0 Bumauibieq
Byl [RIgadins - A EETI ) n‘\n\\\% " hﬂﬂm_ (L)
e, | P e e
i i
s e
|
A0 sapuo i ae Rk Buyl BURIBWE SURILE wx._.
|
ALNNEY WY
i

v o|qel

NOLLYLNISIddIN T¥IHIVED

INOILYDIJIIONW NIANLIE NI NOLLITTOAT

484



Table B

TYPICAL CHARACTERISTICS OF BITUMEN/POLYPROPYLENE
POLYMERS WATERPROOFING MASS
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Table C

DIAGRAM OF MODIFICATION OF DISTILLED BITUMEN WITH POLYPROPYLENE
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Table D

PARAMETERS OF CONTROL IN THE PRODUCTION
OF PLASTOMERIC WATERPROOFING COMPOUND
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